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The Virginia Institute of Marine Science (VIMS) has conducted a trawl survey dating back to 
1955. Over the years methods and objectives have varied according to funding sources and state 
and/or federal mandates. The present thmst of the program is to provide juvenile indices of 
relative abundance for recreationally, commercially, and ecologically important fish and 
invertebrates. These measures of juvenile abundance are widely used as a key element in the 
management of the Atlantic States' coastal fishery resources. Estimates of juveniles ( age-0) have 
proven to be a reliable and early indicator of future year-class strength. A review of previously 
available indices of juvenile abundance for important fishery resource species of the Chesapeake 
Bay by the Chesapeake Bay Stock Assessment Committee (CBSAC), a federa1/state committee 
sponsored and funded by the National Oceanic and Atmospheric Administration (NOAA), 
resulted in the recommendation that, "a unified, consistent trawl program should be one of the 
primary monitoring tools for finfish and crab stock assessment." (Chesapeake Bay Program 
Stock Assessment Plan, Chesapeake Executive Council 1988). 
Several comments should be noted for the 1996 sampling year. The survey goal of a 
complete random stratified sampling design was accomplished in 1996 with the start of a RSD 
survey of the James River in March. Large rain/flood events associated with a winter storm in 
January, and tropical storms Bertha (June) and Fran (September), resulted in one of the largest 
annual flow rate ever recorded in the Chesapeake Bay. These events, along with a mild winter 
and lower than normal spring and summer temperatures may have had an effect on the lower 
catches of silver perch, summer flounder, and penaeid shrimp. However, other species, such as 
blue catfish, spottail shiners, and spotted hake showed increase catch rates. Additionally, the 
spawn of both white perch and striped bass seemed to be very successful, with record numbers 
of juveniles (less than 30 mm) being caught in June and July. 
The purpose of this summary is to provide an accurate account of trawl survey sampling 
performed during the calendar year 1996. Previous volumes of this series have served as 
excellent reference guides to resource managers, scientists, academics, as well as the general 
public. Since there are other venues which presently detail specific results of these data (Geer 
and Austin, 1996a), conclusions are kept at a minimum in order to provide the most information 
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INTRODUCTION 
This report sunnnarizes data collected by the Virginia Institute of Marine Science (VIMS) 
monthly trawl sUIVey cruises for January to December 1996. The trawl sUIVey is a long-term, 
broad scope monitoring program Its primary goal is to monitor juvenile abundance for marine 
and estuarine finfish and invertebrates. A major objective is to provide annual indices of juvenile 
abundance for recreationally, commercially, and ecologically important species of sufficient 
accuracy and precision for 'both immediate resource management needs and long-term 
understanding of environmental influences on fishery resources. A second important product of 
this effort is the documentation and monitoring of habitat utilization by juveniles and small adults 
of these species. The program also provides a sound framework for the procurement of 
biological samples for life history studies and other investigations relevant to fisheries resource 
management. 
VIMS has conducted a bottom trawl sUIVey of some fashion since 1955 (Figure 1). 
Historically, sampling has occurred as mid-channel transects at fixed locations (non-random) 
spaced at approximately five mile intervals on Virginia's major tributaries (James, York and 
Rappahannock Rivers). In the early 1970's, work was performed on the Mobjack Bay and 
Piankatank River using both the standard fishing gear from a large research platform, and a 
similar but smaller gear towed from an outboard skiff or Chesapeake dead-rise at shallow water 
locations ( ~ 12 ft.). The first random sampling design was implemented in 1971 on the York 
River by Linda Pushee Mercer as part of a pipefish study. This sUIVey, and the increasing need 
for a random sUIVey of the main stem Bay and tributaries, were factors in implementing a bay 
wide random stratified sUIVey in 1973. This program had a very large spatial coverage in various 
depth strata, but was very limited in its temporal component. Sampling occurred on a semi-
annual basis primarily in January to February, and again in July (Wojcik and Van Engel, 1988a, 
1888b, 1988c, and 1989). A statistical review of accumulated trawl data indicated the monthly 
sUIVeys did not provide enough samples to obtain the desired margin of error (300-700 trawls 
per survey necessary). This random sUIVey was discontinued by May 1981, due to decreasing 
funding and the recognition that many species use the estuary as nursery grounds in various 
temporal manners which directly conflicted with the semi-annual design. Subsequently, the 
program returned to the small, monthly, fixed station transect design. These monthly river 
transects continued unabated until 1988, when the Chesapeake Bay Stock Assessment Committee 
(CBSAC) encouraged and directly supported pilot studies to develop a comprehensive Bay-wide 
trawl survey. In Virginia this support was the initiation of a random stratified monthly trawl 
sUIVey of the lower Chesapeake Bay in January 1988 (Chittenden, 1989). It was hoped this 
sUIVey would produce similar surveys of Virginia's major tributaries, the James, York, and 
Rappahannock Rivers. With this in mind, a pilot sUIVey similar in design was established and 
implemented for the York River, beginning in October 1989. This work was performed 
independent of, and with a different vessel and smaller fishing gear than the primary sampling 
of the Bay and tributaries (Land et al. 1996a). With the purchase of the solely dedicated trawler 
RN Fish Hawk, this random sUIVey of the York was incorporated and sampled along with the 
historic fixed stations (June 1991). 
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Several long tenn goals of the program were completed in 1996. A Virginia-wide random 
stratified design survey was established in 1996, when a survey of the James River began in 
March. Methods were similar to that of the York and Rappahannock Rivers, which began in 
June 1991, and September 1995, respectively. Shallow water sampling of the Bay which began 
in June 1995 proved valuable for several species and has been continued with the present 
sampling design. Extensive gear and vessel comparisons perfonned during the early 1990's have 
been completed and analyzed. These information now provide a standard fishing unit for all 
sample collections dating back to 1955. The modifications to the sampling design forced 
alterations to the database structure as well. The cruise number variable which previous 
designated the year-month- and day number of sampling, was changed to indicate water system-
year-month-and actual day, ie., CL960109 - January 9th 1996, in the Bay proper. ~New variables 
were added, including captain, scope or cable length, net number, and speed, over ground. 
Additionally, the fixed (non random) stations were designated as 100 plus the river mile, to avoid 
any confusing with the randomly selected stations. Earlier prefix designators (RS, TS, or CB) 
have been removed with all data now saved under a single designator, "TS". A hierarchy of the 
VIMS trawl survey data base is shown in Appendix A. 
The following tables and figures include data for all finfish and selected invertebrates 
(blue crabs, penaeid shrimp, and squid species) caught during 1996. The penaeid shrimp and 
squid species have been examined inconsistently in the past, with 1993 being the first year 
specimens have routinely been processed. The squid species include those of the family 
Lologinidae and consist mainly of brief squid, Lolliguncula brevis, with some long-finned squid, 
Loligo pealei. The penaeid shrimp are dominated by white (penaeus setiferus) and brown (p. 
aztecus), with a rare pink shrimp (p. duoramm). The most commonly captured species of 
kingfish, southern kingfish (Menticirrhus americanus) and northern kingfish (M saxatilis), have 
been difficult to identify in the field at small sizes due to overlapping, and non-distinct, meristic 
characteristics. As a result, the decision was made to combine these species under one heading 
(kingfish, Menticirrhus sp.) until further identification protocol can be examined. There are four 
classifications of blue crabs (Callinectes sapidus) that appear in the tables, (males, juvenile 
females, adult females, and unclassified). Each is provided its own species code in the databases 
and appear in the tables as separate species. The "unclassified" category is usually reserved for 
small crabs ( < 20mm) or when subsampling is necessary. Other data are also presented showing 
station locations, and atmospheric and hydrographic data collecte~ at each station. Results from 
the RSD surveys of the tributaries have been combined with those of the fixed station transects, 
and the shallow water samples of the main stem Bay appear in tables from the primary sampling 
of the Bay. The figures include all data collected during the 1996 sampling season. 
METHODS 
All sampling was perfonned aboard the research vessel Fish Hawk. The sampling gear 
was a 30 ft (9.144m) semi-balloon otter trawl (Marinovich Gulf Shrimp Trawl) with a 1 Yz inch 












ft (18.29m) bridle length, and a 3:1 wrup, using steel china-v doors (28 x 19 inches, 71 x 48 cm). 
The tow duration was typically five minutes bottom time at a speed of approximately 2Y2 knots 
(1.29m/sec). A sample day was defined as the period between sunrise and sunset. 
At each station, station identification, beginning and ending latitude and longitude, depth, 
tidal current stage, secchi depth, tow direction (upstream vs. downstream and relative to current), 
beginning and ending time, tow duration, scope, net number, speed over ground, air temperature, 
wind direction, wind speed, weather conditions, and sea state were recorded. Surface and bottom 
hydrographic data (temperature, salinity and dissolved oxygen), were recorded immediately 
following the tow at a depth consistent with that of the trawling depth. Onboard processing of 
catches involved separating them according to species, and measuring individual lengths (to the 
nearest millimeter). For fish species, all lengths were taken as fork lengths unless no fork was 
present for a given species, in which case total length was measured. For blue crabs, point-to-
point carapace width was measured ( called long carapace width) and fecundity of adult females 
was assessed with individual egg stage being determined. The penaeid shrimp were measured 
for total length while the squid species were measured for mantle length. These data were 
entered directly into computer files using electronic measuring boards. Subsampling was 
perfonned when large homogeneous catches of a species were made. On these occasions, a 
subsampling protocol was followed with enumeration of the discarded sample taking priority over 
subsampling by volume. When subsampling was perfonned by volume, the total weights of the 
discarded sample and of the subsample were taken and the individual fish in the subsample were 
enumerated and measured. Average weight per fish was then estimated from the subsample (total 
subsample weight -=- total subsample number). Number of fish in the discarded catch was 
estimated by dividing total discarded weight by calculating average weight. Station and 
environmental data were recorded first on paper and later transferred to the computer database. 
A sample data sheet appears in Appendix B. 
SAMPLING DESIGN 
Chesapeake Bay 
The random stratified sampling design of the main stem bay is based on latitude and 
water depth. The Bay is latitudinally divided into four 15 minute blocks (regions) labeled bottom 
(below 37°10'N), lower (37°10'-37°25'N), upper (37°25'-37°40'N), and top (above 37°40'N). 
Within each region, depth strata were defined as eastern shore shallow areas (4-12 ft), eastern 
shore shoal areas (12-30 ft), western shore shallow areas ( 4-12 ft), western shore shoal areas (12-
30 ft), plain areas (30-42 ft), and deep areas (> 42 ft), resulting in a total of 24 strata. A map 
of these strata and the accompanying tributary strata appears in Appendix E. The northernmost 
portion of Virginia's waters (i.e. Top Bay) has not been sampled since 1988 because of funding 
and logistic constraints. 
Station selection for each cruise was made randomly through use of the National Ocean 
Survey's Chesapeake Bay bathymetric grid system computerized files. This system contains 
position and depth records at Y4 mile intervals, approximately the same value as the average tow 
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length. Four stations were selected monthly in each central plain strata and three stations from 
each deep strata. During warm water months (May through November) three stations were 
sampled in each shoal strata; during cold water months (January through April, and December) 
only two shoal stations were sampled per strata. One station is sampled monthly in each of the 
six shallow water strata. 
Previous cruises have indicated few target species occupy the main stem Chesapeake Bay 
during winter months. With this in mind, a combined January/February survey was conducted 
for the bay in both 1992 and 1993, in order to better allocate sampling resources. Further 
investigation indicated no significant difference in abundance for several key species during the 
months of January through March (Geer, unpublished). As a result, a single bay survey in 
February was conducted beginning in 1994 to represent the period January through March. 
Major Tributaries 
The tributaries have historically been sampled with fixed mid-channel river transects, with 
stations designated at approximate 5-mile intervals from the river mouths to the freshwater 
interface. Generally one tow was made at each station each month. A second tow, opposite in 
direction, which had been made at selected blue crab index stations during the wann water 
months (May through November), was discontinued in June 1995. Analysis revealed no 
significant difference in catch in regards to tow direction up versus down river (Bonzek, 
unpublished), and sampling effort could be better utilized with the random stratified surveys. 
During the cold water months, additional stations were occupied upstream to extend the range 
of the survey, enabling better monitoring of some anadromous species. These historic fixed 
sampling sites will continue to be monitored along with the RSD, with each site assigned the 
appropriate strata based on its depth and location. 
The random stratified surveys were initiated in 1989 on the York River using a smaller 
vessel and a 22 ft version of the present gear. It was discontinued in August 1990, and re-
established in June 1991 in parallel with the fixed station transects aboard the lW Fish Hawk, 
with the standard 30ft fishing gear. In September 1995, a similar survey was implemented on 
the Rappahannock, with a James River survey following in March 1996. Each river is divided 
into four regions (bottom, lower, upper, and top) of approximately ten miles each. Within each 
region there are four depth strata (4-12 ft, 12-30ft, 30-42ft and 2: 42ft), inclusive of the lower 
value. In areas where certain depths were minimal, strata were collapsed to provide adequate 
coverage. In the York River system, the top region (Pamunkey River) is not sampled with 
random stations due to it homogenous water depth, limited area, and the fact the three fixed 
locations can provided the necessary information for the area. The York has 13 random and 9 
fixed stations in 11 strata; the Rappahannock has 14 random and 8 fixed stations in 13 strata; 
and the James River has 14 random and 8 fixed stations in 12 strata. Reports for the York River 
random survey have been prepared for the years prior to 1995 (Land et al., 1996a, and Land et 
al., 1996b), with the York and Rappahannock surveys appearing in Geer and Austin, 1996b. 




Catch data in this report represent total munbers caught. The average weights were 
removed from these reports beginning in 1994 because, in most cases, weights were not typically 
taken in the field except for subsampling pUiposes or for unusually large specimens. Weights 
taken on individual specimens are not usually representative of the catch and are thus biased, 
prompting the removal of that infonnation from the report. For some species, representative 
samples were brought back to the laboratory in order to establish accurate weight estimates and 
length-weight relationships. The effort to establish length-weight relationships will continue to 
be expanded in the future so that biomass estimates of the trawl catch can be presented along 
with abundance estimates. 
Table 1 shows the codes used for the various hydrographic and atmospheric parameters. 
The corresponding station infonnation is located in Tables 2-13 (major tributaries) and Tables 
14-25 (Chesapeake Bay). The hydrographic and atmospheric data for the tributaries are found 
in Tables 26-37, with the Bay in Tables 38-49. 
Catch, catch per unit effort (CPUE), and length statistics for data pooled from all 
sampling for the entire year are given in Table 50. Data for the tributaries only, by river, pooled 
over months is presented in Tables 51-54. Likewise, data for the Chesapeake Bay survey only, 
by segment, pooled by months is shown in Tables 55-58. Tables 59-106 contain analogous data 
summaries by month and river for the tributary surveys, with Tables 107-151 by month and 
segment for the Chesapeake Bay surveys. 
A new set of tables is being added in this volume. Comments are often necessary to 
convey concerns, note unique occurrences, and provide general infonnation about a particular 
sample. These comments are often written on data sheets then transferred to the database. They 
provide insight into observations which may be of interest. These infonnation are provide in 
Tables 152-163. No attempt has been made to correct grarnatical mistakes within these 
comments, they are presented as a means of deciphering observations of concern. 
Figures 2-13 show the locations of stations occupied each month in 1996, with Figure 14 
showing relative position of the fixed mid-channel stations. Figures 15-49 geographically 
illustrate catch by month for the predominant species (the 18 most abundant finfish species -
historically, four categories of blue crabs, plus other species of interest, arranged alphabetically) 
over the entire sampling area. These illustrations provide a helpful synopsis for showing 
temporal and geographic distribution of these species. These figures have been modified from 
previous reports. With the additional sampling taking place in the tributaries it was necessary 
to remove zero catch values to clarify the maps. As a result, the data shown represents only 
where and when specimens were captured. Figures 50-84 provide monthly length-frequency 
summaries for the above selected species. These graphs and accompanying statistics are useful 
in separating young-of-year from older fish since the age of each fish is not taken. Calendar year 
is not the optimal way to present such data for species that spawn late in the year, however the 
figures are presented this way for convenience and consistency. All data collected in 1996 are 
5 
presented in these figures. 
Appendix A shows the VIMS trawl survey permanent database hierarchy. Appendix B 
is a sample data sheet from the Chesapeake Bay in October 1996. Appendix Cl describes the 
strata for the Bay and tributary random stratified design survey. Appendix C2 provides 
conversions for the tributary strata (1989-1995) with modifications made in January 1996. 
Appendix D provides common and scientific names of all species captured in 1996. Appendix 
E displays the depth strata for the Chesapeake Bay and its tributaries. 
Several noteworthy observations were made in 1996. With construction of the Route 17 
Coleman Bridge scheduled for early May, ship traffic was forbidden on the York River within 
five mile of the construction zone. Since the VIMS marina is directly beneath this structure, it 
was necessary to complete all May sampling of the York River prior to the restrictions. As a 
result, the May York River survey was performed on April 29th, with a cruise number designator 
of "YK960500" and a station date of" 19960500". This provided ample temporal spacing from 
the April York River survey (4/5/96), while still allowing the completion of the May survey. 
Catches of both striped bass and white perch during the months of June and July were 
the highest ever recorded by the program. The large and consistantly distributed catches indicate 
a very successful spawning season. The typical nursery grounds for these species are the upper 
reaches of the tributaries in low salinity waters. However, in 1996, catches of small y-o-y striped 
bass(< 30mm) were observed during June and July in the bay trawls and beach seines, as well 
as seine samples along the Atlantic Coast (VIMS Bluefish Beach Seine Survey). Although the 
numbers of striped bass were much greater than in previous years, the juvenile index actually 
decreased from 1995. This may be due to several factors. The juvenile index for striped bass 
is calculated from the months December to February, for specimens less than 200mm. The large 
catches of recently hatched juveniles ( < 30mm) were seen in the months of June and July. In 
previous years, results indicated a small peak during these early summer months for small 
juveniles, but a much larger and consistant peak during the winter months. Additionally, the 
larger juveniles may have been more dispersed during the winter months due to mild winter 
conditions, making them less available to the sampling gear. Blue catfish catches continue to 
increase over previous years. This introduced species is now a common component of upper 
James and Rappahannnock Rivers, with the survey's first confirmed observation on the Pamunkey 
River (York System), ocurring in December 1996. A very large flood event in January (caused 
by snow storms proceeded by heavy rain), and tropical stom,s Bertha (June) and Fran 
(September) produced one of the largest annual water flow rates in the Chesapeake Bay. These 
flood events coupled with lower than normal spring and summer temperatures, reduced water 
temperatures. These lower temperatures and salinities, may have lowered recmitrnent for species 
whose numbers declined dramatically in 1996. Silver perch, penaeid shrimp, and squid species 
all experiences large declines when compared to 1995 results. Conversely, the lower 
temperatures may have produced larger catches of species such as spotted hake, which typically 
inhabit the bay during the spring but were abundant throughout much of the 1996 summer. The 
lower salinities may also be responsible for increased catches of spottail shiners which are 
normally caught only at the furthest upriver stations. 
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The purpose of this report is to present a quick visual summary of the data collected 
during the 1996 VIMS trawl survey. A more analytical review of these data for target species 
for 1979-1995 is presented by Geer and Austin, 1996a. 
With the goal of a Virginia-wide random stratified design (RSD) survey of the Bay and 
tributaries now complete, the program can provide better statistical results for species of concern. 
The fixed transect sampling has provided a historical perspective for over forty years, and will 
continue to do so as part of the present RSD. The results from these surveys are already 
providing dividends: catching target species over a broader temporal scale than the fixed station 
transects; providing first-time observations for several species; and indications to size variations 
based on depth and/or strata (Geer and Austin, 1996a). With several long-term goals completed, 
the program is setting new goals for the future. These include an extensive evaluation of 
historical data, to correct possible erroneous values, search for additional samples presently not 
in the database, and use these historical values as a way to judge present sampling. Additional, 
these data will soon be available on-line under the program's home page. Experimental work 
comparing catches using present and past gear configurations is now complete. Conversion 
factors will be applied to all samples to provide a standard catch rate among gear types and thus, 
provide a longer reliable time series of juvenile abundance. 
NOTICE 
No portion of this report may be used without consent or citation of the Virginia Institute 
of Marine Science, Trawl Survey Project. For further information contact Chris Bonzek or 
Patrick Geer at the Virginia Institute of Marine Science, Gloucester Point, Virginia, 23062, 
Telephone (804) 642-7000, FAX (804) 642-7327. 
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Table 1. VIMS codes for selected pararreters as used in the trawl survey 




I: Bottom Western Shore; 12-30 ft 
2: Bottom Eastern Shore; 12-30 ft 
3: Bottom Plain; 30-42 ft 
4: Bottom Deep; .::: 42 ft 
SI: Bottom Western Shallow; 4-12 ft 
S2: Bottom Eastern Shallow; 4-12 ft 
5: Lower Western Shore; 12-30 ft 
6: Lower Eastern Shore; 12-30 ft 
7: Lower Plain; 30-42 ft 
8: Lower Deep; .::: 42 ft 
S5: Lower Western Shallow; 4-12 ft 
S6: Lower Eastern Shallow; 4-12 ft 
9: Upper Western Shore; 12-30 ft 
JO: Upper Eastern Shore; 12-30 ft 
11: Upper Plain; 30-42 ft 
12: Upper Deep; .::: 42 ft 
S9: Upper Western Shallow 4-12 ft 
SIO: Upper Eastern Shallow4-12 ft 








4: Oblique with 
5: Oblique against 
6: Slack 
TIDE: Tidal stage 
I: Early flood 
2: Maximum flood 
3: Late flood 
4: Slack before ebb 
5: Early ebb 
6: Maximum ebb 
7: Late ebb 
8: Slack before flood 
SEASTATE 
0: Calm-glassy Om 
I: Calm-rippled 0-0.lm 
2: Smooth-wavelets 0.1-0.5m 
3: Slight 0.5-1.25m 
4: Moderate 1.25-2.Sm 
5: Rough 2.5-4m 
6: Very rough 4-6m 
7: High 6-9m 
8: Very high 9-14m 
9: Phenorrenal >14m 
WEATHER: Observed weather 
I: Oear-no cloud at any level 




7: Snow-rain and snow mix 
8: Showers 4: Sand, dust storm, or blowing snow 
5: Fog-thick, dust, or haze 9: Thunderstorms 
STRATUM: Geographic stratum 
YorkR 
30: Bottom; 4-12 ft 
31: Bottom; 12-30 ft 
32: Bottom; 30-42 ft 
33: Bot. & Lower; .::: 42 ft 
34: Lower; 4- I 2 ft 
35: Lower; 12-30 ft 
36: Lower; 30-42 ft 
37: Upper & Top; 4-12 ft 
38: Upper; 12-30 ft 
39: Upper & Top; .::: 30 ft 
40: Top; 12-30 ft 
Rappahannock R 
50: Bottom; 4-12 ft 
51: Bottom; 12-30 ft 
52: Bottom; 30-42 ft 
53: Bottom: .::: 42 ft 
54: Lower; 4-12 ft 
55: Lower; 12-30 ft 
56: Lower; 30-42 ft 
57: Lower; .::: 42 ft 
58: Upper; 4-12 ft 
59: Upper; I 2-30 ft 
60: Up. & Top; .::: 30ft 
61: Top; 4-12 ft 
62: Top; 12-30 ft 
10 
James R 
70: Bottom; 4-12 ft 
71: Bottom; 12-30 ft 
72: Bottom; 30-42 ft 
73: Bot. & Lower: .::: 42ft 
74: Lower; 4-12 ft 
75: Lower; 12-30 ft 
76: Lower; 30-42 ft 
77: Upper; 4-12 ft 
78: Upper; I 2-30 ft 
79: Upper & Top; .::: 30 ft 
80: Top: 4-12 ft 
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Tables 2-13. Station data for the tributaries (James, York, and Rappahannock Rivers) 
by month. 
Explanation: To conserve space, some variables arre presented as coded values. Code 
keys are presented in table 1 (p. 10). 
11 
Table 2. ~ Janua 
non owau=os ~ 
Beginning Beginning Endin& Dfatmco IJm,tion Dq,th Dfrectioo &o Tidru ((~ 
Time Latitude Longitude Latitu e m) (min) (m) One Two State Sta e .. 
:, . ,:, :, . . ). . :, . 
1A960116 lA 105 F 71 19960116 1008 3656.95 7622.90 3656.97 7623.10 306.0 5.00 5.8 I 2 2 5 , 
1A960116 lA 113 F 76 19960116 1053 3701.50 7630.70 3701.33 7630.44 505.2 5.00 85 2 I I 5 ([~ 
1A960116 lA 117 F 75 19960116 1129 3705.00 7636.69 3705.16 7636.80 340.3 5.00 6.7 I 2 I 6 , , 
1A960116 lA 124 F 79 19960116 1159 3709.06 7638.42 3709.25 7638.42 352.1 5.00 15.2 I 2 I 6 · . 
1A960116 lA 127 F 78 19960116 1226 3712.73 7639.60 3712.56 7639.37 470.4 5.00 9.1 2 I I 6 , 
1A960116 lA 135 F 81 19960116 1302 3711.26 7645.70 3711.32 7645.83 226.6 5.00 7.3 I 2 I 6 (( ' 
1A960116 lA 140 F 81 19960116 1334 3713.95 7649.66 3713.84 7649.35 513.1 5.00 43 2 I I 6 :;=r 
RA960117 RA R02 F 53 19960117 1128 3735.75 7621.05 3735.83 7621.26 351.7 5.00 18.9 I 2 I 6 
1 
..• 
RA960ll7 RA RIO F 53 19960117 1247 3738.00 7628.33 3738.00 7628.52 288.6 5.00 18.6 I 2 I 6 · · 
RA960117 RA R15 F 57 19960117 1334 3740.22 7633.15 3739.97 7632.98 530.3 5.00 14.6 I 2 I 6 . · 
RA960117 RA R20 F 57 19960117 1506 3743.89 7635.07 3743.78 7634.82 431.0 5.00 11.9 2 I I 6 r(~ 
RA960118 RA R25 F 59 19960118 1151 3747.47 7640.73 3747.67 7640.94 489.0 5.00 7.9 I I O 2 , :, , 
RA960118 RA R30 F 62 19960118 1223 3751.40 7645.36 3751.59 7645.51. 419.4 5.00 6.4 I I I 2 · , 
RA960118 RA R35 F 62 19960118 1300 3754.38 7648.14 3754.29 7647.93 359.9 5.00 5.2 2 2 I 2 ' 
RA960118 RA R40 F 62 19960118 1355 3758.09 7651.72 3757.85 7651.67 451.2 5.00 4.0 2 2 I 3 . I i 
RA960117 RA 2 R 50 19960117 ll48 3735.13 7623.52 3735.14 7623.75 349.8 5.00 3.7 I 2 I 6 I(~ 
RA960117 RA 3 R 51 19960Il7 ll09 3735.13 7619.90 3735.11 7620.07 260.9 5.00 7.3 I 2 I 6 · · , 
1 
RA960ll7 RA 5 R 52 19960117 1053 3735.60 7618.27 3735.62 7618.52 381.5 5.00 9.4 I 2 I 6 . 11 
RA960117 RA 7 R 53 19960117 1228 3737.86 7626.28 3737.96 7626.49 368.9 5.00 14.3 I 2 I 6 . 'I 
RA960117 RA 9 R 54 19960117 1415 3741.96 7634.82 3742.14 7634.92 3665 5.00 3.4 I 2 I 6 (~ 
RA960117 RA 12 R 55 19960117 1452 3743.82 7635.23 3743.92 7635.37 282.0 5.00 7.9 I 2 I 6 i• J 
RA960117 RA 14 R 56 19960117 1353 3741.48 7633.34 3741.61 7633.51 353.1 5.00 JO.I I 2 I 6 ,, ' 
RA960117 RA 15 R 57 19960117 1304 3737.70 7629.98 3737.73 7630.21 353.7 5.00 18.3 I 2 I 6 · II 
RA960118 RA 17 R 58 19960118 1125 3745.63 7639.33 3745.56 7639.57 386.9 5.00 3.1 I I O 2 1 I 
RA960118 RA 20 R 59 19960ll8 1140 3746.87 7639.63 3747.01 7639.86 435.1 5.00 4.6 I I O 2 { , I ' 
RA960118 RA 21 R 60 19960118 1109 3746.18 7638.80 3746.29 7639.08 471.6 5.00 9.4 I I O 2 · 1 I 
RA960118 RA 22 R 60 19960118 1050 3745.94 7637.12 3745.85 7636.91 359.9 5.00 13.7 2 2 0 2 I 
RA960118 RA 24 R 61 19960118 1325 3756.14 7651.15 3756.39 7651.32 530.3 5.00 2.4 I I I 3 
RA960118 RA 25 R 62 19960118 1340 3756.80 7651.29 3757.01 7651.29 389.1 5.00 5.2 I I I 3 I YK960115 YK Y02 F 32 19960115 1646 3713.63 7627.56 3713.63 7627.30 394.9 5.00 11.3 2 2 2 3 
YK960115 YK Y05 F 32 19960115 1630 3713.78 7628.70 3713.72 7628.47 366.6 5.00 15.8 2 2 2 3 ' 
I 
YK960115 YK YIO F 35 19960115 821 3718.33 7635.10 3718.47 7635.23 326.0 5.00 7.0 1 2 0 6 
YK960115 YK Y15 F 35 19960115 920 3723.22 7639.31 3722.98 7639.04 604.9 5.00 6.4 2 I 0 5 
YK960115 YK Y20 F 38 19960115 1052 3725.89 7642.31 3726.01 7642.43 287.5 5.00 7.0 I 2 I 7 
YK960115 YK Y25 F 38 19960115 1456 3729.08 7645.19 3728.95 7645.01 364.4 5.00 7.9 2 I 0 7 
YK960115 PM Y30 F 40 19960115 1352 3732.40 7649.85 3732.60 7649.74 406.5 5.00 6.4 2 I 7 
YK960115 PM Y35 F 40 19960115 1325 3733.24 7651.59 3732.96 7651.75 572.9 5.00 5.2 2 I 7 
YK960ll5 PM Y40 F 40 19960115 1251 3733.03 7652.94 3733.04 7653.05 168.1 5.00 4.0 I 2 7 
YK960111 YK I R 30 19960ll I 1032 3714.80 7628.97 3714.78 7628.77 306.0 5.00 1.5 2 2 0 I 
YK960111 YK 3 R 31 19960111 930 3714.04 7623.60 3713.96 7623.83 379.5 5.00 7.9 1 I I 1 
YK960115 YK 6 R 32 19960115 747 3716.45 7632.20 3716.50 7632.34 231.9 5.00 11.9 I 2 I 6 
YK960111 YK 7 R 33 19960111 909 3714.97 7622.73 3714.87 7623.00 450.0 5.00 16.5 I I I I 
YK960111 YK 8 R 33 19960111 1010 3714.35 7629.87 3714.33 7629.67 306.0 5.00 16.2 2 2 0 I 
YK960115 YK 10 R 34 19960115 945 3723.23 7640.23 3723.30 7640.31 177.7 5.00 2.7 I 2 0 6 
YK960115 YK 12 R 35 19960115 920 3723.22 7639.31 3722.98 7639.04 604.9 5.00 6.4 2 I 0 5 
YK960115 YK 13 R 36 19960115 851 3721.62 7637.67 3721.77 7637.32 599.9 5.00 IO.I I 2 0 5 
YK960115 YK 15 R 37 19960115 1029 3725.18 7642.53 3725.29 7642.65. 273.4 5.00 1.8 1 2 0 6 
YK960115 YK 16 R 37 19960115 1434 3730.92 7647.05 3730.79 7646.92 311.5 5.00 2.4 2 1 0 7 
YK960115 YK 17 R 38 19960ll5 1409 3731.57 7648.02 3731.39 7647.89 387.6 5.00 7.6 2 I 7 
YK960115 YK 19 R 39 19960115 1009 3724.92 7641.24 3725.02 7641.37 270.8 5.00 9.4 I 2 0 6 




tton ow ammeters 
Beginning Beginning EndinJ; Distance Duration Depth Direction Sea Tidal 
Latitude Longitude Latitu e (m min) m) One Two State Stage 
_:,_ :, . :,. :, 
11 
JA960213 JA 105 F 71 19960213 950 3656.95 7622.71 3656.82 7622.83 302.1 5.00 5.8 I 2 2 5 
JA960213 JA JJ3 F 76 19960213 1142 3701.50 7630.77 3701.38 7630.49 479.9 5.00 8.8 2 I 3 6 
~ JA960213 JA JJ7 F 75 19960213 1125 3705.02 7636.68 3705.14 7636.80 287.5 5.00 7.6 1 2 3 6 JA960213 JA 124 F 79 19960213 1200 3709.49 7638.40 3709.26 7638.31 447.6 5.00 8.5 2 I 2 6 1A960213 1A 127 F 78 19960213 1233 3712.69 7639.63 3712.52 7639.36 517.1 5.00 8.5 2 I 2 6 1A960213 JA 135 F 81 19960213 1305 3711.18 7645.72 3711.30 7645.83 278.1 5.00 7.3 I 2 2 6 1A960213 1A 140 F 81 19960213 1335 3713.86 7649.47 3713.77 7649.17 485.2 5.00 5.2 2 I 2 7 ~ RA960215 RA R02 F 53 19960215 1208 3735.86 7621.43 3735.82 7621.12 476.6 5.00 18.0 2 I I 6 RA960215 RA RIO F 53 19960215 1053 3737.92 7628.82 3737.99 7628.54 444.6 5.00 18.6 2 I 0 5 RA960215 RA Rl5 F 57 19960215 1002 3740.38 7633.10 3740.15 7633.12 427.3 5.00 16.8 2 I 0 5 RA960215 RA R20 F 57 19960215 922 3744.09 7635.12 3743.92 7634.99 371.8 5.00 19.8 2 2 0 3 RA960214 RA R25 F 59 19960214 1210 3747.10 7640.11 3747.19 7640.29 320.2 5.00 8.8 I 2 2 5 ~ RA960214 RA R30 F 62 19960214 1408 3751.28 7645.30 3751.42 7645.36 275.0 5.00 5.8 1 2 I 6 RA960214 RA R35 F 62 19960214 1437 3754.51 7648.25 3754.61 7648.41 305.6 5.00 4.6 I I I I RA960214 RA R40 F 62 19960214 1523 3757.52 7651.42 3757.23 7651.34 550.9 5.00 2.1 2 2 1 2 RA960215 RA I R 50 19960215 1238 3734.46 7619.26 3734.37 7619.01 414.7 5.00 1.8 2 I I 6 ~ RA960215 RA 4 R 51 19960215 1123 3738.93 7628.54 3738.92 7628.27 410.5 5.00 6.7 2 I 0 5 RA960215 RA 5 R 52 19960215 1223 3735.35 7620.75 3735.32 7620.41 519.4 5.00 11.6 2 I I 6 RA960215 RA 8 R 53 19960215 1140 3737.89 7627.01 3737.87 7626.69 487.4 5.00 13.1 2 I 0 5 RA960215 RA 9 R 54 19960215 1110 3738.61 7629.53 3738.84 7629.42 457.8 5.00 2.7 2 I 0 5 RA960215 RA 12 R 55 19960215 937 3743.90 7634.52 3743.76 7634.33 388.0 5.00 8.5 2 2 0 3 ~ RA960215 RA 13 R 56 19960215 1030 3739.37 7633.28 3739.17 7633.14 427.3 5.00 10.1 2 I 0 5 RA960215 RA 16 R 57 19960215 909 3744.53 7635.76 3744.35 7635.68 355.0 5.00 13.7 2 2 0 3 ' } RA960214 RA 18 R 58 19960214 1244 3747.62 7643.01 3747.63 7642.71 456.0 5.00 2.1 2 I 2 6 RA960214 RA 19 R 59 19960214 1130 3745.63 7637.70 3745.69 7637.84 240.0 5.00 4.3 I 2 2 5 ~ RA960214 RA 21 R 60 19960214 1330 3749.50 7643.96 3749.62 7644.07 278.1 5.00 7.9 I 2 2 6 RA960214 RA 22 R 60 19960214 1453 3755.15 7649.42 3755.24 7649.56 270.2 5.00 7.9 I I I I RA960214 RA 23 R 61 19960214 1356 3751.18 7644.75 3751.35 7644.83 337.6 5.00 2.4 I 2 2 6 RA960214 RA 26 R 62 19960214 1437 3754.51 7648.25 3754.61 7648.41 305.6 5.00 4.6 1 1 1 1 YK960207 YK Y02 F 32 19960207 1206 3713.69 7627.48 3713.76 7627.27 344.3 5.00 14.0 2 2 I 2 ~ YK960207 YK Y05 F 32 19960207 1128 3714.01 7628.99 3713.99 7628.76 351.3 5.00 14.6 2 2 I 2 YK960201 YK Y!O F 35 1996020 I · 929 3718.44 7635.25 3718.61 7635.40 388.8 5.00 8.8 I 2 I 5 YK960201 YK Yl5 F 35 19960201 1001 3723.43 7639.57 3723.23 7639.39 460.5 5.00 9.1 2 I I 5 YK960201 YK Y20 F 38 19960201 1027 3726.00 7642.61 3726.13 7642.86 449.7 5.00 6.7 I 2 1 5 ~ YK960201 YK Y25 F 38 19960201 1055 3728.97 7645.09 3729.10 7645.29 387.7 5.00 7.6 I 2 I 5 YK960201 PM Y30 F 40 19960201 1330 3732.71 7649.66 3732.97 7649.58 496.9 5.00 6.4 2 I I 6 YK960201 PM Y35 F 40 19960201 1304 3733.27 7651.64 3733.03 7651.80 506.8 5.00 5.5 2 I I 6 YK960201 PM Y40 F 40 19960201 1234 3732.85 7653.55 3732.96 7653.32 404.5 5.00 3.4 2 I 1 5 YK960207 YK 2 R 30 19960207 1051 3715.64 7632.31 3715.85 7632.48 467.0 5.00 3.7 1 I I 2 ~ YK960207 YK 3 R 31 19960207 1240 3714.60 7626.22 3714.57 7625.97 383.8 5.00 3.4 2 2 I 2 YK960207 YK 5 R 32 19960207 1223 3714.15 7627.70 3714.23 7627.42 450.4 5.00 I 1.6 2 2 I 2 YK960207 YK 7 R 33 19960207 1148 3713.74 7627.61 3713.94 7627.34 552.7 5.00 17.7 2 2 I 2 YK960207 YK 8 R 33 19960207 1256 3714.40 7624.74 3714.48 7624.48 421.8 5.00 17.1 2 2 I 2 YK960201 YK 10 R 34 19960201 1610 3720.70 7638.53 3720.58 7638.42 278.1 5.00 1.5 2 I I 7 
- ~ YK960201 YK 12 R 35 19960201 1535 3724.46 7640.92 3724.24 7640.72 508.4 5.00 6.1 2 I I 6 
YK960201 YK 14 R 36 19960201 1552 3722.92 7639.19 3722.72 7639.03 443.2 5.00 IO.I 2 I I 7 
YK960201 YK 15 R 37 19960201 1522 3724.44 7641.28 3724.25 7641.12 427.8 5.00 1.5 2 I I 6 
YK960201 YK 16 R 37 19960201 1441 3727.60 7644.39 3727.74 7644.47 286.5 5.00 1.8 I 2 I 6 
YK960201 YK 18 R 38 19960201 1110 3729.56 7646.44 3729.67 7646.64 365.8 5.00 6.4 I 2 I 5 
YK960201 YK 19 R 39 19960201 1508 3725.16 7641.47 3725.00 7641.24 458.2 5.00 9.1 2 I I 6 
YK960201 YK 20 R 39 19960201 1427 3727.95 7644.30 3727.72 7644.14 490.6 5.00 7.6 2 I I 6 















































































































































































































































































Beginning Beginning Ending 
Latitude Longitude Latitude 
:, . :, ,:, :, . 
3656.63 7623.13 3656.77 
3701.41 7630.73 3701.26 
3705.02 7636.51 3705.20 
3709.20 7638.54 3709.36 
3712.55 7639.38 3712.41 
3711.46 7645.80 3711.31 
3713.72 7650.54 3713.74 
3655.67 7626.45 3655.86 
3656.27 7624.66 3656.35 
3657.19 7623.41 3657.22 
3659.07 7619.82 3659.22 
3659.43 7619.43 3659.29 
3702.94 7637.92 3702.92 
3700.58 7630.86 3700.71 
3701.31 7630.95 3701.38 
3711.09 7639.78 3711.19 
3711.60 7638.84 3711.60 
3711.86 7646.18 3711.95 
3713.09 7647.84 3713.12 
3709.81 7643.36 3709.63 
3713.44 7652.43 3713.46 
3735.89 7621.11 3735.95 
3737.95 7628.47 3737.97 
3740.01 7633.02 3740.15 
3743.88 7634.88 3744.05 
3747.71 7641.03 3747.60 
3751.38 7645.39 3751.61 
3754.27 7648.00 3754.18 
3758.11 7651.75 3758.35 
3736.60 7619.57 3736.63 
3735.01 7619.30 3735.01 
3736.52 7622.50 3736.62 
3737.16 7624.81 3737.05 
3737.40 7632.32 3737.48 
3744.75 7635.15 3744.87 
3741.15 7632.97 3741.31 
3744.25 7635.21 3744.35 
3745.76 7635.28 3745.86 
3746.35 7638.58 3746.41 
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ow ters ill!·' 1 Ending Distance Duration Depth Direction Sea Tidal r(;ffl. : 
Lon ·tuae m) min) m) One Two State Stage \\ , ' 
'. 'I 
. . . . 
7623.41 498.2 5.00 7.0 1 1 1 3 • 1 
7630.53 411.1 5.oo 12.8 2 1 1 5 rr~· , . I 7636.60 360.5 5.00 5.8 1 2 1 5 \\ · 1 
7638.56 298.0 5.00 6.1 1 I 1 3 · .. · , 
7639.18 399.5 5.00 9.1 2 1 1 6 ' 
7645.74' 292.5 5.00 7.9 2 2 2 3 I: ' 
7650.77 351.3 5.00 3.4 1 1 2 1 !(~, 11 7626.58 403.7 5.00 4.0 1 1 1 3 \1 I 
7624.88 365.6 5.00 7.6 1 1 1 3 . , 1 
7623.17 368.7 5.00 8.5 2 2 1 3 . 
7619.65 379.4 5.00 20.4 2 2 1 3 , 
7619.68 459.9 5.00 17.1 1 1 1 3 rf~. i; / 7638.14 336.2 5.00 2.7 1 2 1 5 ' 
7631.00 321.3 5.00 5.5 1 2 1 5 · 11 
7631.12 289.0 5.00 12.2 1 2 1 5 I 1 !. 
7639.93 293.7 5.00 3.0 1 2 1 6 (( I 
7639.06 334.1 5.00 4.0 1 2 1 6 . · · ; 
7646.41 387.1 5.00 9.1 1 1 2 I 
7647.98 219.8 5.00 11.3 1 1 3 1 
7643.58 472.1 5.00 2.4 1 1 2 3 
7652.68 381.5 5.00 4.6 1 1 2 1 
7621.36 395.7 5.00 16.8 1 6 1 4 
7628.77 457.2 5.00 19.2 1 2 0 5 
7633.11 293.2 5.00 14.0 1 2 1 6 
7634.99 356.6 5.00 16.5 1 2 2 6 
7640.87 317.2 5.00 6.4 2 2 2 2 
7645.54 483.3 5.00 5.2 1 1 2 1 
7647.85 282.3 5.00 5.5 2 2 2 1 
7651.83 461.0 5.00 2.7 I I 2 l 
7619.85 428.9 5.00 2.7 I l l 3 
7619.07 349.3 5.00 7.0 2 2 1 3 
7622.71 368.9 5.00 11.3 I 2 1 5 
7624.54 458.0 5.00 13.1 2 1 1 5 
7632.42 212.2 5.00 2.7 1 2 1 6 
7635.19 230.5 5.00 4.9 1 2 1 6 
7633.15 403.3 5.00 10.1 1 2 2 6 
7635.34 270.8 5.00 17.4 1 2 1 6 
7635.51 395.4 5.00 2.7 1 2 2 6 
7638.32 410.3 5.00 5.8 2 2 3 2 
7636.86' 303.1 5.00 9.1 1 2 2 6 
5.00 7.9 1 2 1 6 
5.00 3.7 l 1 2 1 
5.00 5.5 1 1 2 l 
5.00 11.3 2 1 1 6 
5.00 12.8 1 2 1 6 
5.00 8.8 2 1 1 6 
5.00 8.2 2 1 1 6 
5.00 6.1 2 6 1 8 
5.00 7.0 2 1 0 6 
5.00 4.6 1 1 1 1 
5.00 6.1 1 1 0 1 
5.00 4.0 1 1 0 1 
5.00 2.4 2 1 1 6 
5.00 8.2 1 2 1 6 
5.00 10.4 1 2 1 6 
5.00 17.7 1 2 1 6 
5.00 13.4 1 2 1 6 
5.00 1.5 1 2 1 6 
5.00 4.9 1 2 1 6 
5.00 7.9 1 2 1 6 
5.00 2.4 2 2 1 1 
5.00 3.0 2 1 0 6 
5.00 4.6 2 I 1 6 
5.00 10.1 1 1 1 1 
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I Table 5. E / A ril 1996 non ow :lnlln!ters Beginning Beginning Endin Distance Duration Depth Direction Sea Tidal ~ Latitude Longitude Latitu~e m) (min) (m) One Two State Sta e 3656:69 • :> :>. :>. :> • JA960408 JA J05 F 71 19960408 7623.18 3656.78 7623.40 373.5 5.00 5.8 1 1 1 2 JA960408 JA Jl3 F 76 19960408 3701.38 7630.60 3701.51 7630.85 449.7 5.00 11.0 1 1 1 2 JA960408 JA J17 F 75 19960408 3705.13 7636.53 3705.35 7636.71 490.8 5.00 7.6 1 1 0 2 E JA960408 JA J24 F 79 19960408 3709.31 7638.54 3709.56 7638.61 475.3 5.00 7.3 1 1 1 2 JA960409 JA J27 F 78 19960409 3712.49 7639.29 3712.60 7639.44 305.7 5.00 9.1 2 1 1 6 JA960409 JA J35 F 81 19960409 3711.42 7645.91 3711.21 7645.62 587.7 5.00 7.9 2 1 1 5 JA960409 JA J40 F 81 19960409 941 3713.74 7649.18 3713.83 7649.33 2823 5.00 5.8 1 2 1 5 JA960408 JA 2 R 70 19960408 1144 3656.04 7625.80 3656.14 7625.67 270.8 5.00 3.7 2 2 1 2 JA960408 JA 3 R 71 19960408 . 936 3700.21 7619.50 3700.06 7619.33 379.4 5.00 4.6 1 1 1 2 JA960408 JA 6 R 72 19960408 1119 3657.17 7623.72 3657.21 7623.46 401.8 5.00 7.0 2 2 l 2 JA960408 JA 7 R 73 19960408 959 3659.59 7619.46 3659.69 7619.23 395.4 5.00 16.2 2 2 1 2 JA960408 JA 8 R 73 19960408 1028 3659.50 7619.39 3659.32 7619.60 461.5 5.00 19.2 1 1 1 2 JA960408 JA 9 R 74 19960408 1356 3704.95 7639.30 3705.02 7639.17 236.2 5.00 2.4 l 1 1 2 JA960408 JA 11 R 75 19960408 1223 3700.98 7629.27 3701.12 7629.53 472.5 5.00 6.4 1 l 1 2 JA960408 JA 14 R 76 19960408 1257 3702.16 7631.94 3702.23 7632.21 430.1 5.00 11.3 1 l l 2 JA960409 JA 16 R 77 19960409 1105 3713.23 7640.02 3713.20 7640.24 338.7 5.00 2.4 1 2 0 6 
~) 




Ma ow aram!ters 
((~ Beginning Beginning Ending Distance Duration Depth Direction Sea Tidal Latitude Longitude Longituae m) (min) (m) One 1\vo State Stage 
:, -
) . ,:, ) . . :, ). 5:00 
JA960502 JA ]05 F 71 19960502 1406 3656.95 7622.74 3656.87 7622.93 324.4 
5.5 I 2 I 6 
JA960501 JA Jl3 F 76 19960501 1632 3701.33 7630.58·' 3701.44 
7630.84 444.4 5.00 11.3 I I I I (~ 
JA960501 JA J17 F 75 19960501 1737 3705.04 7636.49 3705.18 
7636.63 335.4 5.00 6.1 I I I I 
JA960502 JA 124 F 79 19960502 1150 3709.39 7638.42 3709.23 
7638.44 298.0 5.00 9.8 2 2 I 2 
JA960502 JA ]27 F 78 19960502 lI 15 3712.68 7639.58 3712.57 7639.46 
273.4 5.00 8.8 2 2 I I 
JA960502 JA 135 F 81 19960502 1033 3711.39 7645.93 3711.31 
7645.79 259.2 5.00 8.2 2 2 I I 
i 
JA960502 JA 2 R 70 19960502 1332 3657.77 7628.07 3657.61 
7627.83 469.9 5.00 2.7 2 I I 5 {~ 
JA960502 JA 3 R 71 19960502 1425 3659.54 7621.55 3659.60 
7621.32 366.6 5.00 3.0 2 I I 6 
JA960502 JA 5 R 72 19960502 1351 3657.44 7623.34 3657.48 
7622.99 536.7 5.00 9.8 2 I I 5 
JA960502 JA 7 R 73 19960502 1450 3659.19 7620.08 
3659.07 7620.23 318.4 5.00 13.4 I 2 I 6 
JA960502 JA 8 R 73 19960502 1520 3659.58 7619.50 3659.46 
7619.42 253.4 5.00 18.9 I 2 I 6 f~ JA960501 JA IO R 74 19960501 1650 3702.06 7631.10 3702.19 7631.33 424.3 5.00 3.4 I I I 
I 
JA960501 JA 12 R 75 19960501 1715 3702.88 7634.51 
3702.85 7634.26 383.8 . 5.00 7.3 2 2 I I 
JA960502 JA 13 R 76 19960502 13 IO 3700.01 7627.80 3659.84 
7627.59 448.3 5.00 I 1.3 2 I I 5 
JA960502 JA 15 R 77 19960502 1210 3709.00 7639.23 
3708.79 7639.24 389.4 5.00 2.4 2 2 I 2 I 
JA960502 JA 18 R 78 19960502 I 137 3709.84 7638.65 
3709.67 7638.66 315.4 5.00 5.2 2 2 I 2 {~ 
JA960502 JA 19 R 79 19960502 IOI I 3712.31 7646.78 
3712.50 7647.02 506.8 5.00 16.2 I I I I 
JA960502 JA 20 R 79 19960502 950 3712.92 7647.61 
3712.81 7647.49 273.4 5.00 14.3 I I I I 
JA960502 JA 21 R 80 19960502 928 3713.61 7651.16 
3713.61 7650.92 364.5 5.00 2.7 I I I I 
JA960502 JA 24 R 81 19960502 915 3712.87 7652.13 
3712.92 7651.87 405.6 5.00 7.0 2 6 0 8 {~ RA960508 RA ROZ F 53 19960508 825 3735.76 7621.03 3735.80 7621.23 312.7 5.00 17.7 
I 2 0 5 
RA960508 RA RIO F 53 19960508 1532 3737.92 7628.56 
3737.89 7628.81 383.8 5.00 18.9 I I I 3 
'"-. 1, 
RA960508 RA R15 F 57 19960508 1455 3740.35 7633.06 
3740.15 7633.05 370.9 5.00 15.8 2 2 I 2 
RA960508 RA R20 F 57 19960508 935 3743.99 7635.07 3743.76 
7634.94 469.7 5.00 14.0 2 I 0 5 
(~ RA960508 RA R25 F 59 19960508 1019 3747.63 7640.89 3747.41 7640.60 600.2 5.00 
6.7 2 I I 5 
RA960508 RA R30 F 62 19960508 1115 3751.41 7645.40 
3751.52 7645.47 229.9 5.00 5.8 I 2 0 6 
RA960508 RA R35 F 62 19960508 1149 3754.26 7647.89 
3754.34 7648.04 271.8 5.00 5.5 I 2 0 6 
RA960509 RA I R 50 19960509 932 3736.66 7617.50 
3736.51 7617.31 400.7 5.00 3.0 2 I 2 6 
RA960509 RA 4 R 51 19960509 947 3736.65 7618.95 3736.57 
7619.21 421.8 5.00 5.2 I 2 2 6 
RA960509 RA 5 R 52 19960509 908 3735.89 7617.72 3735.89 
7617.95 349.3 5.00 10.7 I 2 2 6 
RA960509 RA 8 R 53 19960509 I 007 3735.92 7618.48 3735.86 
7618.70' 352.2 5.00 I 1.6 1 2 2 6 
RA960508 RA IQ R 54 19960508 1415 3742.44 7635.IO 
3742.26 7635.06 339.0 5.00 3.0 2 2 I I 
RA960508 RA 12 R 55 19960508 1545 3741.02 7632.90 
3740.84 7632.92 334.9 5.00 8.5 2 2 I I 
RA960508 RA 14 R 56 19960508 1430 3742.40 7633.64 3742.23 
7633.58 327.9 5.00 IO.I 2 2 0 I 
RA960508 RA 15 R 57 19960508 1520 3737.89 7629.72 3737.95 
7629.51 337.8 5.00 18.3 2 2 I 3 
RA960508 RA 18 R 58 I 9960508 13 IO 3749.07 7642.22 3748.92 
7642.01 423.1 5.00 3.0 2 I 0 7 
RA960508 RA 19 R 59 19960508 1347 3745.42 7636.85 3745.28 
7636.69 355.5 5.00 6.1 2 2 0 I 
RA960508 RA 21 R 60 19960508 1333 3746.18 7638.35 3746.18 
7638.03 486.0 5.00 6.4 2 2 0 I 
RA960508 RA 22 R 60 19960508 1050 3749.11 7643.43 3749.19 
7643.54 223.4 5.00 7.6 I 2 I 6 
RA960508 RA 24 R 61 19960508 1217 3757.63 7651.74 3757.34 
7651.72 538.2 5.00 2.1 2 I 0 6 
RA960508 RA 25 R 62 19960508 I 133 3753.03 7646.71 3753.16 
7646.74 245.2 5.00 4.3 2 I 0 6 
YK960500 YK Y02 F 32 19960500 1546 3713.65 7627.51 3713.63 
7627.28 351.3 5.00 11.3 2 I I 7 
YK960500 YK Y05 F 32 19960500 1528 3713.90 7628.90 3713.88 
7628.68 336.2 5.00 16.2 2 I I 7 
YK960500 YK YIO F 35 19960500 757 3718.52 7635.49 3718.70 
7635.60 373.0 5.00 9.8 I I 2 2 
YK960500 YK Y15 F 35 19960500 844 3723.23 7639.37 3723.37 
7639.53 355.5 5.00 9.1 I I 2 3 
YK960500 YK Y20 F 38 19960500 938 3726.06 7642.50 
3726.22 7642.70 424.5 5.00 7.0 I 2 2 5 
YK960500 YK Y25 F 38 19960500 1017 3728.65 7644.71 3728.83 
7644.79 355.0 5.00 7.9 I 2 2 5 
YK960500 PM Y30 F 40 19960500 1114 3732.86 7649.62 
3732.69 7649.72 349.7 5.00 5.5 I 2 I 6 
YK960500 PM Y35 F 40 19960500 1143 3732.92 7651.74 
3733.10 7651.69 342.1 5.00 5.8 I 2 I 6 
YK960500 YK I R 30 19960500 1634 3713.70 7624.27 
3713.72 7624.02 381.5 5.00 3.7 2 I I 7 
YK960500 YK 3 R 31 19960500 1511 3714.75 7629.42 3714.77 
7629.19 351.3 5.00 4.0 2 I I 7 
YK960500 YK 5 R 32 19960500 1600 3714.12 7627.IO 3714.14 
7626.92 275.9 5.00 12.2 2 I I 7 
YK960500 YK 7 R 33 19960500 1649 3714.17 7625.70 3714.18 
7625.93 349.8 5.00 15.8 I 2 2 7 
YK960500 YK 8 R 33 19960500 1612 3714.15 7626.68 3714.16 
7626.46 334.7 5.00 13.1 2 I I 7 
YK960500 YK IQ R 34 19960500 857 3723.23 7640.16 3723.09 
7640.02 335.4 5.00 3.7 2 2 2 3 
YK960500 YK 11 R 35 19960500 822 3721.09 7638.16 
3721.27 7638.33 421.8 5.00 4.9 I I 2 2 
YK960500 YK 13 R 36 19960500 740 3717.32 7634.04 
3717.46 7634.21 366.0 5.00 I 1.3 I I 2 2 
YK960500 YK 15 R 37 19960500 1003 3728.27 7644.77 3728.40 
7644.90 311.5 5.00 3.0 I 2 2 5 
YK960500 YK 16 R 37 19960500 1040 3730.61 7646.91 3730.45 
7646.72 413.7 5.00 3.0 2 I 2 5 
YK960500 YK 17 R 38 19960500 1305 3729. 74 7646.67 3729.61 
7646.39 488.8 5.00 6.1 2 I 2 6 
YK960500 YK 19 R 39 19960500 920 3724.83 7641.20 3725.01 
7641.35 403.9 5.00 9.1 I 2 2 5 
YK960500 YK 20 R 39 19960500 1324 3729.17 7645.15 3729.09 










































































































































71 19960605 1028 3656.81 
76 19960604 1059 3701.42 
75 19960604 1205 3704.99 
79 19960604 1250 3709.18 
78 19960604 1333 3712.45 
81 19960604 1430 3711.37 
70 19960605 930 3655.55 
71 19960605 959 3657.10 
72 19960605 1015 3657.47 
73 19960605 I 108 3659.27 
73 19960605 1056 3659.25 
74 19960604 1146 3703.73 
75 19960604 1127 3701.67 
76 19960604 1106 3701.63 
77 19960604 1346 3713.22 
78 19960604 1317 3710.31 
79 19960604 1302 3709.45 
79 19960604 1302 3709.45 
79 19960604 1342 3712.52 
80 19960604 1404 3712.70 
81 19960604 1518 3712.88 
53 19960607 1330 3735.76 
53 19960607 1437 3738.00 
57 19960610 959 3739.93 
57 19960610 1043 3743.84 
59 19960610 1140 3747.21 
62 19960610 1400 3751.37 
62 19960610 1310 3754.45 
50 19960607 1313 3734.58 
51 19960607 1346 3737.27 
52 19960607 .1417 3737.95 
53 19960607 1359 3736.98 
54 19960610 1019 3741.53 
55 19960610 914 3737.26 
56 19960610 929 3738.79 
57 19960610 946 3739.45 
58 19960610 1213 3748.08 
59 19960610 1155 3747.56 
60 19960610 1113 3745.55 
60 19960610 1058 3744.69 
61 19960610 1340 3753.19 
62 19960610 1326 3753.69 
32 19960603 1545 3713.62 
32 19960603 1515 3713.87 
35 19960603 758 3718.54 
35 19960603 924 3723.15 
38 19960603 1006 3726.07 
38 19960603 1343 3729.10 
40 19960603 1139 3732.93 
40 19960603 1222 3733.27 
30 19960603 1626 3714.84 
31 19960603 1645 3714.45 
32 19960603 1531 3713.64 
33 19960603 1607 3714.08 
33 19960604 741 3714.56 
34 19960603 905 3722.32 
35 19960603 834 3721.70 
36 19960603 848 3722.20 
37 19960603 950 3724.78 
37 19960603 1110 3731.16 
38 19960603 1052 3730.29 





























































































































































































Distance Duration Depth Direction Sea Tidal 



























































































































































































































































































































































































































































1A960718 lA 105 F 71 19960718 1006 3656.95 3656.93 7622.74 
5.00 5.8 2 2 I 2 
1A9607l7 lA Jl3 F 76 19960717 1610 3701.36 7630.68 
5.00 11.9 2 I I 5 (~ 1A9607l7 lA Jl7 F 75 19960717 IOIO 3705.09 7636.52 3705.29 7636.64 413.0 5.00 7.0 I I I 2 
1A960717 lA 124 F 79 19960717 1153 3709.27 7638.51 3709.49 7638.54 
4I0.2 5.00 7.0 I I I 3 
1A9607l7 lA 127 F 78 19960717 1234 3712.52 7639.31 3712.68 7639.56· 
481.7 5.00 8.5 I I I 3 
1A9607l7 lA 135 F 81 19960717 1430 3711.27 7645.94 3711.20 7646.25 
488.4 5.00 8.5 2 2 I 3 
(~ 1A9607l8 lA I R 70 19960718 844 3659.47 7622.88 3659.61 7622.65 435.1 5.00 2.4 2 2 I 2 
1A9607l8 lA 4 R 71 19960718 1020 3657.09 7623.18 3657.13 7622.94 
372.0 5.00 6.7 2 2 I 2 
1A9607l8 lA 5 R 72 19960718 1041 3657.38 7621.99 3657.33 7621.77 
346.8 5.00 9.8 2 2 I 2 
1A960718 lA 7 R 73 19960718 1147 3658.88 7619.93 3658.99 7619.79 
294.6 5.00 17.4 2 2 I 2 
1A9607l8 lA 8 R 73 19960718 1222 3659.16 7620.05 3659.27 7619.85 
365.8 5.00 16.8 2 2 I 2 f~ 1A960717 lA IO R 74 19960717 950 3703.71 7636.46 3703.88 7636.60 380.1 5.00 2.7 I I I 2 
1A9607l7 lA II R 75 19960717 1046 3704.35 7639.08 3704.53 7639.02 
345.8 5.00 4.6 I I I 3 
1A960717 lA 13 R 76 19960717 1647 3659.42 7627.87 3659.46 7628.03 
254.1 5.00 7.9 I I I 3 
1A9607l7 lA 15 R 77 19960717 1211 37I0.13 7637.51 37I0.28 7637.48 
281.7 5.00 3.0 I I I 3 
{~ 1A9607l7 lA 18 R 78 19960717 1249 3712.83 7640.05 3712.89 7640.23 295.1 5.00 7.6 I I I 
3 
1A9607l7 lA 19 R 79 19960717 1136 3707.70 7638.38 3707.61 7638.32 
190.0 5.00 11.0 2 2 I 3 
1A9607l7 lA 20 R 79 19960717 1118 3707.13 7638.27 3707.45 7638.29 
593.7 5.00 12.8 I I I 3 
1A9607l7 lA 21 R 80 19960717 1445 3711.22 7644.62 3711.32 7644.51 
249.5 5.00 4.0 2 2 I 3 
1A9607l7 lA 24 R 81 19960717 1347 3712.99 7652.31 3712.98 7652.60 
440.9 5.00 7.0 I I I 3 
(~ RA9607IO RA R02 F 53 199607!0 1328 3735.78 7621.10 3735.81 7621.27 
264.1 5.00 17.4 I 2 I 7 l· ' 
RA960710 RA RIO F 53 199607!0 1440 3737.98 7628.47 3737.99 
7628.74 4I0.5 5.00 17.7 I 2 0 7 
,,. r: 
RA960710 RA Rl5 F 57 19960710 1536 3740.30 7633.03 3740.11 
7632.98 360.2 5.00 14.6 2 I 0 7 
RA96071 I RA R20 F 57 19960711 945 3744.10 7635.04 3743.90 
7634.95 395.0 5.00 16.2 2 2 I 2 
I 
RA96071 l RA R25 F 59 19960711 1115 3747.54 7640.73 3747.71 
7640.95 459.2 5.00 7.9 I I I 2 (~ 
RA96071 l RA R30 F 62 19960711 1148 3751.41 7645.44 3751.58 
7645.58 380.1 5.00 5.5 I I I 2 .•. ii 
RA96071 l RA R35 F 62 199607ll 1206 3754.23 7647.95 3754.41 
7648.14 441.I 5.00 6.1 I I I 3 
RA960710 RA 2 R 50 199607!0 1302 3736.43 7620.86 3736.29 
7621.03 366.0 5.00 2.4 I 2 I 7 
RA9607IO RA 4 R 51 199607!0 1425 3738.61 7627.32 3738.61 
7627.57 379.7 5.00 6.1 I 2 0 7 
RA9607IO RA 5 R 52 199607!0 1351 3736.57 7623.98 3736.62 
7624.21 361.4 5.00 IO.I I 2 I 7 
RA960710 RA 8 R 53 19960710 1409 3737.55 7625.81 3737.62 
7626.05 386.9 5.00 12.2 I 2 I 7 
RA960710 RA IO R 54 19960710 1552 3740.55 7634.33 3740.71 
7634.44 340.3 5.00 3.0 I 2 0 7 
RA960710 RA 12 R 55 199607!0 1610 3742.41 7634.80 3742.17 
7634.69 475.1 5.00 3.7 2 I 0 7 
RA9607IO RA 13 R 56 19960710 1459 3738.13 7630.75 3738.23 
7630.99 408.9 5.00 11.0 I 2 0 7 
RA960710 RA 16 R 57 199607!0 1513 3737.88 7631.12 3738.04 
7631.32 424.5 5.00 15.2 I 2 0 7 
RA9607ll RA 17 R 58 19960711 1043 3747.66 7638.53 3747.49 
7638.63 349.7 5.00 2.1 2 2 I 2 
RA960711 RA 20 R 59 19960711 1103 3747.65 7640.36 3747.80 
7640.59 446.4 5.00 6.1 I I I 2 
RA96071 I RA 21 R 60 19960711 1005 3745.04 7635.82 3745.24 
7636.01 469.7 5.00 JO.I I I I 2 
RA960711 RA 22 R 60 19960711 1020 3745.93 7637.19 3745.87 
7636.99· 323.5 5.00 I 1.0 2 2 I 2 
RA960711 RA 23 R 61 19960711 1237 3754.54 7647.38 3754.39 
7647.19 400.7 5.00 1.8 2 2 I 3 
RA960711 RA 26 R 62 19960711 1222 3754.17 7647.86 3754.04 
7647.65 399.7 5.00 5.8 2 2 I 3 
YK960708 YK Y02 F 32 19960708 946 3713.70 7627.01 3713.70 
7627.17 243.0 5.00 10.4 I 2 2 6 
YK960708 YK Y05 F 32 19960708 1005 3713.84 7628.54 3713.81 
7628.69 234.5 5.00 15.2 1 2 2 6 
YK960710 YK YIO F 35 19960710 940 3718.53 7635.43 3718.33 
7635.22 489.0 5.00 9.1 2 I 2 5 
YK960710 YK Yl5 F 35 19960710 824 3723.41 7639.53 
3723.26 7639.38 359.4 5.00 8.8 2 I 2 5 
YK960708 YK Y20 F 38 19960708 1638 3726.20 7642.66 3726.13 
7642.62 143.2 5.00 6.7 2 2 I I 
YK960708 YK Y25 F 38 J 9960708 1451 3729.16 7645.24 3729.13 
7645.12 190.6 5.00 7.6 2 1 I 7 
YK960708 PM Y30 F 40 19960708 1317 3732.92 7649.60 
3732.84 7649.62 151.3 5.00 4.9 I 2 0 7 
YK960708 PM Y35 F 40 19960708 1350 3732.85 7651.76 
3732.98 7651.72 248.4 5.00 4.3 I 2 I 7 
YK960708 YK 2 R 30 19960708 1055 3717.02 7632.87 3717.11 
7633.00 258.5 5.00 1.8 I 2 2 6 
YK960708 YK 3 R 31 19960708 845 3714.26 7622.92 
3714.19 7623.04 223.7 5.00 9.8 I 2 I 6 
YK960708 YK 6 R 32 19960708 1020 3714.03 7628.95 3714.IO 
7629.13 302.6 5.00 12.5 I 2 2 6 
YK960708 YK 7 R 33 19960708 922 3714.19 7625.49 3714.17 
7625.65 245.8 5.00 14.9 I 2 2 6 
YK960708 YK 8 R 33 19960708 905 3714.60 7623.89 3714.54 
7624.11 352.2 5.00 17.4 I 2 I 6 
YK960710 YK IO R 34 199607!0 837 3722.61 7639.61 3722.38 
7639.47 476.3 5.00 2.1 2 I 2 5 
YK960710 YK II R 35 19960710 907 3718.54 7635.80 3718.37 
7635.66 380.1 5.00 6.7 2 I 2 5 
YK960702 YK 13 R 36 19960702 820 3717.74 7634.84 3717.66 
7634.72 234.9 5.00 11.9 2 2 I I 
YK960708 YK 15 R 37 19960708 1605 3725.86 7642.99 3725.77 
7642.89 225.6 5.00 1.8 2 I I 7 
YK960708 YK 16 R 37 19960708 1237 3730.01 7646.79 
3730.10 7646.89 225.6 5.00 3.7 I 2 2 7 
YK960708 YK 17 R 38 19960708 1549 3726.99 7643.87 3726.95 
7643.78 155.5 5.00 7.0 2 I 2 7 
YK960708 YK 19 R 39 19960708 1535 3727.40 7643.98 3727.30 
7643.86 259.9 5.00 7.9 2 I 2 7 
YK960708 YK 20 R 39 19960708 1504 3728.99 7645.01 3729.18 
7645.22 475.1 5.00 8.5 I 2 2 7 
18 
Table 9. 
Au t ow arain:ters 
Distance Duration Depth 
(m) min) (m) 
:, . :, .:, :,. 
JA960808 JA 105 F 71 I 9960808 ' 942 3656.82 7623:17 3656.85 762i86 474.1 
5.00 5.2 2 I 0 5 
JA960806 IA ]13 F 76 19960806 902 3701.38 7630.54 3701.45 7630.69 
262.2 5.00 7.3 I 2 0 6 
JA960806 IA 117 F 75 I 9960806 I 002 3705.36 7636.89 3705.10 7636.72 
546.6 5.00 6.7 2 I 0 6 
JA960806 IA 124 F 79 19960806 1057 3709.09 7638.41 3709.26 
7638.42 315.4 5.00 14.6 I 2 0 6 
JA960806 JA 127 F 78 I 9960806 I I 23 3712.52 7639.31 3712.68 7639.47 383.4 
5.00 8.2 I 2 0 6 
JA960806 IA 135 F 81 19960806 1217 3711.25 7645.70 3711.34 
7645.88 320.2 5.00 7.0 I 2 0 7 
JA960808 IA I R 70 19960808 835 3700.02 7620.33 3700.10 
7620.06 436.1 5.00 3.4 2 I 0 5 
JA960806 IA 3 R 71 19960806 1612 3658.93 7627.70 3658.82 7627.51 
353.3 5.00 7.0 2 2 I I 
JA960806 JA 5 R 72 19960806 1532 3659.92 7627.74 3659.78 7627.68 
275.0 5.00 10.7 2 2 I I 
JA960808 IA 7 R 73 I 9960808 I 009 3659.28 7619.56 3659.18 
7619.73 317.8 5.00 19.2 I 2 0 5 
JA960808 JA 8 R 73 19960808 915 3658.59 7626.63 3658.73 
7626.74 308.6 5.00 16.2 1 2 0 5 
JA960806 JA 9 R 74 19960806 919 3701.65 7632.21 3701.75 7632.40 
343.0 5.00 4.0 I 2 0 6 
JA960806 JA 12 R 75 19960806 945 3703.83 7636.11 
3704.01 7636.19 355.0 5.00 4.6 I 2 0 6 
I~ 
JA960806 JA 13 R 76 19960806 1512 3700.72 7629.04 3700.63 7628.92 
247.0 5.00 10.4 2 2 0 1 
JA960806 JA 15 R 77 19960806 1407 3709.26 7639.24 3709.03 7639.23 
426.5 5.00 2.1 2 1 1 7 
JA960806 JA 18 R 78 19960806 103 I 3708.57 7638.61 3708.72 
7638.51 316.7 5.00 8.2 I 2 0 6 
JA960806 JA 19 R 79 19960806 1315 3712.19 7646.95 3712.32 7647.11 
342.2 5.00 IO.I I 2 0 7 
JA960806 JA 20 R 79 19960806 1042 3708.55 7638.52 3708.70 7638.54 
279.6 5.00 13.1 I 2 0 6 
' 
JA960806 IA 22 R 80 19960806 1150 3711.78 7643.73 371 I.62 
7643.93 424.5 5.00 2.1 1 2 0 6 
' JA960806 JA 23 R 81 19960806 1250 3713.07 
7651.08 3713.13 7651.33 395.7 5.00 6.7 I 2 0 7 
rt:l RA960809 RA R02 F 53 19960809 I 20 I 3735.83 7621.32 3735.85 7620.97 532.9 5.00 16.8 2 I I 5 '} RA960809 RA RIO F 53 I 9960809 1305 3737.96 7628.32 3737.97 7628.57 380.2 5.00 18.3 I 2 1 6 RA960812 RA R15 F 57 19960812 920 3740.02 7633.00 3740.24 7633.15 467.0 5.00 14.0 I I I I RA960812 RA R20 F 57 I 9960812 1034 3743.83 7634.89 3744.05 7635.05 474.6 5.00 15.2 1 I 2 3 
RA960812 RA R25 F 59 19960812 I 153 3747.26 7640.45 3747.42 
7640.66 435.5 5.00 9.1 I I 2 3 
RA960812 RA R30 F 62 19960812 1234 3751.30 7645.28 3751.49 
7645.42 411.3 5.00 6.1 I I 2 3 
RA960812 RA R35 F 62 19960812 1313 3754.61 7648.44 
3754.75 7648.69 459.9 5.00 5.2 I I I 3 
RA960809 RA 1 R 50 19960809 1141 3734.49 7619.15 
3734.58 7619.36 359.9 5.00 3.4 I 2 1 5 
RA960809 RA 3 R 51 19960809 1120 3736.21 7617.63 3736.17 
7617.37 401.8 5.00 7.9 2 I 2 5 
RA960809 RA 5 R 52 19960809 1246 3738.13 7626.05 
3738.15 7626.29 366.4 5.00 9.4 I 2 1 6 
RA960809 RA 8 R 53 19960809 1232 3737.54 7625.72 3737.60 
7625.96 381.1 5.00 12.8 I 2 I 6 
RA960812 RA 10 R 54 19960812 935 3740.55 7634.54 3740.77 
7634.64 435.0 5.00 3.4 1 1 1 1 
RA960812 RA 12 R 55 19960812 1017 3742.11 7634.50 3742.34 7634.58 
443.2 5.00 4.9 1 1 2 2 
RA960812 RA 14 R 56 19960812 955 3741.12 7633.57 3741.34 
7633.72 467.0 5.00 9.8 1 1 1 2 
RA960809 RA 15 R 57 19960809 '1333 3738.16 7631.35 3738.27 7631.52 
329.0 5.00 13.1 1 2 1 6 
RA960812 RA 18 R 58 19960812 1212 3749.06 7644.91 3749.22 
7644.38 857.9 5.00 3.7 1 I 2 3 
RA960812 RA 19 R 59 19960812 1 I 19 3745.12 7636.70 3745.02 
7636.58 259.9 5.00 4.9 2 2 2 3 
RA960812 RA 21 R 60 19960812 1052 3745.05 7636.04 3745.22 
7636.25 448.3 5.00 10.7 I I 2 3 
RA960812 RA 22 R 60 19960812 I 105 3745.33 7636.31 3745.45 
7636.60 493.4 5.00 9.4 1 I 2 3 
RA960812 RA 24 R 61 19960812 1254 3753.22 7646.91 3753.12 
7646.83 221.6 5.00 3.0 2 2 2 3 
RA960812 RA 26 R 62 19960812 1326 3754.52 7648.53 3754.41 
7648.38 305.7 5.00 4.6 2 2 I 3 
YK960805 YK Y02 F 32 19960805 801 3713.66 7626.94 3713.66 
7627.15 319.0 5.00 10.4 I 2 I 6 
YK960805 YK Y05 F 32 19960805 744 3714.13 7629.26 3714.05 
7628.96 479.2 5.00 12.8 2 I 1 6 
YK960801 YK YIO F 35 19960801 811 3718.38 7635.3 I 3718.61 
7635.40 447.6 5.00 8.5 I 1 I I 
YK960802 YK Y15 F 35 19960802 1447 3723.41 7639.56 3723.27 
7639.43 326.0 5.00 9.8 2 2 2 3 
YK960802 YK Y20 F 38 19960802 955 3726.02 7642.52 3726.23 
7642.73 503.I 5.00 6.7 I 6 0 8 
YK960802 YK Y25 F 38 19960802 I 102 3728.76 7644.85 
3728.94 7645.06 461.5 5.00 7.9 I I 0 
I 
YK960802 PM Y30 F 40 19960802 I 153 3732.94 7649.59 
3732.71 7649.68 447.6 5.00 7.9 I I I 
2 
YK960802 PM Y35 F 40 19960802 1224 3733.06 7651.68 
5.00 6.7 2 2 I 2 
YK960802 YK 2 R 30 19960802 1614 3713.78 7629.74 
3713.65 7629:62 302.1 5.00 3.4 2 2 2 
3 
YK960805 YK 3 R 31 19960805 835 3714.87 7624.12 
3714.88 7623.86 395.3 5.00 6.7 2 I I 
6 
YK960805 YK 5 R 32 19960805 906 3714.39 7623.27 3714.40 
7623.01 395.3 5.00 I 1.9 2 I 2 7 
' ;) YK960805 YK 7 R 33 19960805 850 3714.94 7622.90 3714.85 7623.18 
456.8 5.00 14.9 I 2 I 6 
YK960802 YK 8 R 33 19960802 1539 3715.95 7632.02 3715.78 
7631.86 397.9 5.00 14.3 2 2 2 3 
YK960802 YK 9 R 34 19960802 835 3717.77 7635.58 3717.88 
7635.77 353.3 5.00 2.4 I I 0 I 
YK960802 YK 12 R 35 19960802 917 3721.12 7637.37 3721.34 
7637.55 490.8 5.00 8.5 I 2 I 6 
YK960802 YK 14 R 36 19960802 1430 3724.47 7640.57 
3724.35 7640.47 269.3 5.00 9.1 2 2 I 
3 
YK960802 YK 15 R 37 19960802 1407 3725.60 7642.99 
3725.50 7642.80 343.0 5.00 1.8 2 2 I 
3 
YK960802 YK 16 R 37 19960802 1123 3730.61 7646.82 
3730.85 7646.93 475.1 5.00 3.4 I I I 
2 
YK960802 YK 18 R 38 19960802 1045 3727.74 7644.39 
3727.68 7644.31 164.7 5.00 4.9 2 2 0 
I 
YK960802 YK 19 R 39 19960802 1030 3728.20 7644.44 
3728.05 7644.30 350.0 5.00 7.3 I 6 
0 8 
.1 YK960802 
YK 20 R 39 19960802 1339 3728.31 7644.44 3728.23 
7644.39 166.6 5.00 7.9 2 2 I 2 
I 
I 
. . .1 
'f:' '/ I 
' 0 19 
·; 
II 
a .. ~ ijJ tton ow ammeters Beginning Beginning Endin& Distance Duration Depth Direction Sea Tidal 
Tim! Latitude Longitude Latitu e m) (min) m) One 1\vo State Stage 
:, :, . . :, :, . :,. 6:4 1A960912 lA 105 F 71 19960912 952 3656.91 7623.11 3656.94 7622.89 338.7 5.00 
2 2 I 3 
(~ 1A96091 I lA Jl3 F 76 19960911 1555 3701.27 7630.50 3701.35 7630.67 297.7 5.00 13.1 I 2 I 6 1A96091 I lA Jl7 F 75 19960911 1517 3705.14 7636.54 3704.93 7636.36 475.6 5.00 6.7 2 I 1 5 
1A960911 lA 124 F 79 19960911 1149 3709.12 7638.46 3712:53 
5.00 10.4 2 2 I 3 
1A96091 I lA 127 F 78 19960911 1250 3712.39 7639.21 7639.43 423.0 5.00 8.5 
I I I 3 
1A960911 lA 135 F 81 19960911 1336 3711.26 7645.80 3711.41 7645.95 359.4 5.00 
7.6 I I I 3 
:, 
1A960912 lA I R 70 19960912 921 3656.25 7628.43 3656.88 7628.50 1172.2 5.00 
2.7 I I 2 3 
(~ 1A960912 JA 3 R 71 19960912 1005 3655.88 7622.73 3655.85 7623.03 459.0 5.00 8.2 I I 2 3 
. I 
1A960912 lA 5 R 72 19960912 1050 3659.31 7619.97 3659.14 7620.15 417.1 5.00 
11.0 I I I 3 " I 
1A960910 lA 7 R 73 19960910 1529 3659.46 7619.37 3659.31 7619.55 389.9 5.00 
17.1 I 2 I 7 1·1' 
JA960910 lA 8 R 73 19960910 1543 3659.13 7619.49 3659.00 7619.70 399.7 5.00 
18.3 I 2 2 7 
'~ 1A96091 I JA 12 R 75 19960911 I 056 3704.44 7636.84 
3704.64 7636.91 385.5 5.00 4.0 I I 0 3 ·!." 1 ,·, :'.. 
1A96091 l lA 14 R 76 19960911 1033 3703.22 7635.25 3703.20 7635.01 366.4 
5.00 11.0 2 2 0 3 
1A9609l l lA 16 R 77 19960911 1132 3708.53 7639.21 3708.78 7639.19 464.2 
5.00 3.4 I I I 3 !' 11 
1A96091 I JA 17 R 78 19960911 1230 3710.94 7637.78 3710.74 7637.73 378.3 
5.00 5.2 2 2 I 3 
1A96091l lA 19 R 79 19960911 1204 3709.54 7638.36 3709.40 7638.44 286.5 
5.00 9.8 I I 1 3 (s 1A960911 lA 20 R 79 19960911 1453 3707.10 7638.27 3707.26 7638.29 298.0 5.00 13.7 1 2 1 5 
~ JA960911 lA 21 R 80 19960911 1358 3710.10 7645.05 3710.18 
7644.81 393.5 5.00 3.4 2 2 I 3 
1A9609l 1 lA 23 R 81 19960911 1324 3711.54 7643.96 3711.38 7644.11 373.9 
5.00 4.3 1 1 1 3 
RA960916 RA R02 F 53 19960916 840 3735.81 7621.10 3735.91 7621.32 382.1 
5.00 17.1 1 2 1 7 
RA960916 RA RIO F 53 19960916 1103 3737.98 7628.88 3738.03 7628.63 390.9 
5.00 15.8 2 2 0 1 
RA960913 RA Rl5 F 57 19960913 930 3739.95 7633.03 3740.16 7633.14 423.5 
5.00 13.4 I I I 1 
'-. I I 
RA960913 RA R20 F 57 19960913 1000 3743.86 7634.88 3744.10 7635.06 522.0 
5.00 16.2 1 1 I I 
. 1· 
RA960913 RA R25 F 59 19960913 1049 3747.30 7640.47 3747.49 7640.67 465.0 5.00 
9.1 I I 1 I I ii 
RA960913 RA R30 F 62 19960913 1133 3751.37 7645.20 3751.54 7645.39 427.2 5.00 
5.8 I I I I (i :i : I 
RA960913 RA R35 F 62 19960913 1255 3754.62 7648.50 3754.76 7648.75 459.9 5.00 
5.5 I I I I 
RA960916 RA I R 50 19960916 902 3736.39 7621.76 3736.24 7621.56 411.7 5.00 
4.0 2 I I 7 
RA960916 RA 3 R 51 19960916 1234 3736.11 7619.34 3736.12 7619.12 334.7 5.00 
5.2 2 2 I 2 
RA960916 RA 6 R 52 19960916 951 3738.14 7626.13 3738.19 7626.41 435.3 5.00 
9.4 1 2 0 7 
RA960916 RA 7 R 53 19960916 925 3736.83 7623.91 3736.87 7624.15 372.0 5.00 
14.6 I 2 I 7 
RA960913 RA 10 R 54 19960913 1457 3739.68 7634.35 3739.53 7634.14. 423.1 5.00 
2.4 2 1 I 5 
RA960916 RA II R 55 19960916 1017 3738.85 7628.77 3739.06 7628.85 407.7 5.00 
6.4 1 1 0 1 
RA960916 RA 14 R 56 19960916 1129 3738.79 7631.94 3738.91 7632.22 479.9 5.00 
11.9 I I 0 I 
RA960916 RA 15 R 57 19960916 1037 3737.93 7630.84 3737.97 7631.11 416.7 5.00 
14.6 1 1 0 I 
RA960913 RA 18 R 58 19960913 1356 3748.17 7640.51 3748.07 7640.30 368.9 5.00 
3.7 2 2 1 3 
RA960913 RA 20 R 59 19960913 1104 3748.07 7641.52 3748.19 7641.76 427.0 5.00 
5.8 I 1 1 1 
RA960913 RA 21 R 60 19960913 1013 3744.60 7635.54 3744.44 7635.44 333.1 5.00 
12.5 1 1 1 1 
RA960913 RA 22 R 60 19960913 1239 3754.04 7647.50 3753.99 7647.39 191.0 5.00 
JO.I 2 2 1 l 
RA960913 RA 24 R 61 19960913 1207 3752.86 7646.75 3752.70 7646.68 315.0 5.00 
3.7 2 2 1 I 
RA960913 RA 25 R 62 19960913 1225 3753.70 7647.00 3753.85 7647.25 470.6 5.00 
7.0 1 I I 1 
YK960909 YK Y02 F 32 19960909 1235 3713.67 7627.45 3713.69 7627.19 396.6 5.00 
11.3 2 1 1 6 
YK960909 YK Y05 F 32 19960909 1155 3713.71 7628.58 3713.69 7628.28 457.2 5.00 
13.4 2 I 0 6 
YK960904 YK YIO F 35 19960904 838 3718.40 7635.27 3718.51 7635.38 263.6 5.00 
8.5 1 2 1 7 
YK960904 YK Y15 F 35 19960904 1520 3723.39 7639.58 3723.28 7639.52 223.3 5.00 
9.8 2 2 2 2 
YK960904 YK Y20 F 38 19960904 1008 3725.85 7642.28 3725.95 7642.43 293.7 5.00 
7.0 1 2 2 7 
YK960904 YK Y25 F 38 19960904 1357 3729.11 7645.27 3728.99 7645.14 297.4 5.00 
7.6 2 I 2 7 
YK960904 PM Y30 F 40 19960904 1250 3732.60 7649.71 3732.81 7649.64 403.4 5.00 
6.1 2 I I 7 
YK960904 PM Y35 F 40 19960904 1219 3733.02 7651.71 3732.82 7651.85 427.3 5.00 
5.8 I 2 I 7 
YK960909 YK I R 30 19960909 1214 3714.71 7627.57 3714.77 7627.34 366.6 5.00 
16.8 2 I 0 6 
YK960905 YK 4 R 31 19960905 743 3716.36 7633.28 396.6 
2.50 4.3 I 2 2 6 
YK960909 YK 6 R 32 19960909 1235 3713.67 7627.45 3713.69 7627.19 5.00 
11.3 2 I I 6 
YK960909 YK 7 R 33 19960909 1300 3714.09 7625.98 3714.16 7625.71 430.1 5.00 
20.7 2 I I 6 
YK960905 YK 8 R 33 19960905 759 3716.75 7633.50 3716.86 7633.67 329.0 5.00 
13.1 I 2 I 5 
YK960904 YK 9 R 34 19960904 900 3719.60 7637.36 3719.73 7637.48 302.1 5.00 
1.8 I 2 2 7 
YK960904 YK 11 R 35 19960904 1459 3724.27 7641.05 3724.18 7640.96 215.6 5.00 4.0 
2 2 2 2 
YK960905 YK 13 R 36 19960905 823 3717.81 7635.44 3717.96 7635.58 350.0 5.00 9.8 
I 2 I 5 
YK960904 YK 15 R 37 19960904 1438 3724.86 7641.80 3724.76 7641.72 221.6 5.00 2.1 
2 2 2 2 
YK960904 YK 16 R 37 19960904 1334 3730.41 7647.56 3730.26 7647.37 400.7 5.00 4.0 
2 1 2 7 
YK960904 YK 17 R 38 19960904 1109 3729.79 7646.37 3729.86 7646.56 316.4 5.00 4.0 1 2 2 
7 
YK960904 YK 19 R 39 19960904 I 048 3729.35 7645.61 3729.35 7645.80 288.6 5.00 8.2 I 2 2 7 




Table 11. ) October 1996 
ow arameters 
Distance Duration Depth Direction Sea Tidal 
~· 
(m) (min) (m) One Two State Stage 
'} :, :, ,:, :,, 
JA961015 JA 105 F 71 19961015 1117 3656.91 7622.83 3656.82 7623.20 586.2 5.00 6.4 I I 2 2 
JA961014 JA Jl3 F 76 19961014 1611 3701.38 7630.77 3701.24 7630.48 511.2 5.00 12.8 2 2 I 2 E. JA96IOI4 JA Jl7 F 75 19961014 I 109 3705.05 7636.52 3705.29 7636.64 480.6 5.00 7.6 I I I 2 ? JA96IOl4 JA J24 F 79 19961014 .1151 3709.12 7638.51 3709.46 7638.48 631.7 5.00 9.1 I I I 2 JA961014 JA J27 F 78 19961014 1451 3712.52 7639.41 3712.39 7639.28 311.5 5.00 8.2 2 2 1 2 JA961014 JA J35 F 81 19961014 1310 3711.20 7645.67 3711.39 7645.90 496.0 5.00 7.6 1 1 I 2 
JA96I015 JA 1 R 70 19961015 952 3658.64 7623.37 3658.47 7623.58 448.3 5.00 3.7 1 I 2 2 E JA961015 JA 3 R 71 19961015 1050 3654.76 7627.09 3654.85 7626.90 333.3 5.00 4.9 2 2 2 2 JA961015 JA 6 R 72 19961015 1017 3657.51 7626.07 3657.40 7626.00 229.9 5.00 10.4 2 2 2 2 JA961015 JA 7 R 73 19961015 1146. 3658.97 7620.41 3659.06 7620.26 282.3 5.00 16.5 2 2 2 3 ' JA961015 JA 8 R 73 19961015 1205 3659.05 7619.52 3658.93 7619.81 493.4 5.00 18.3 1 I 1 3 
~'. 
JA96IOl4 JA IO R 74 19961014 1056 3704.02 7636.22 3704.17 7636.50 508.1 5.00 3.7 I I I 2 
JA96I014 JA I 1 R 75 19961014 1035 3703.08 7633.78 3703.09 7634.10 486.4 5.00 7.3 1 1 1 2 
JA96IOl4 JA 13 R 76 19961014 1623 3701.11 7630.23 3700.95 7629.97 493.8 5.00 11.3 2 I 0 5 
JA961014 JA 16 R 77 19961014 1503 3711.88 7639.63 3711.72 7639.44 413.7 5.00 3.4 2 2 I 2 
JA96IOl4 JA 18 R 78 19961014 1425 3712.71 7643.06 3712.80 7642.91 282.3 5.00 8.2 2 2 1 2 ~ JA961014 JA 19 R 79 19961014 1247 3712.23 7646.70 3712.40 7646.91 448.3 5.00 14.9 I 1 I 2 JA961014 JA 20 R 79 19961014 I 135 3708.54 7638.37 3708.83 7638.33 540.8 5.00 19.2 I I I 2 JA961014 JA 21 R 80 19961014 1337 3711.08 7643.65 3711.19 7643.51 294.6 5.00 2.7 2 2 I 2 JA961014 JA 23 R 81 19961014 1358 3712.23 7642.54 3712.32 7642.41 258.5 5.00 8.2 2 2 I 2 RA961003 RA R02 F 53 19961003 909 3735.73 7621.10 3735.77 7621.32 342.3 5.00 17.7 I 2 I 6 
~! 
RA961003 RA RIO F 53 19961003 1024 3737.94 7628.51 3737.93 7628.76 380.2 5.00 17.7 I 2 2 7 
RA961003 RA R15 F 57 19961003 1106 3740.26 7633.11 3740.39 7633.19 269.8 5.00 14.9 1 2 3 7 
RA961003 RA R20 F 57 19961003 1220 3743.79 7634.89 3743.95 7635.08 413.7 5.00 12.2 I 2 2 7 
RA961004 RA R25 F 59 19961004 1041 3747.59 7640.86 3747.40 7640.63 496.0 5.00 7.0 2 1 2 5 ~ RA961004 RA R30 F 62 19961004 1236 3751.37 7645.40 3751.53 7645.54 364.9 5.00 5.5 1 2 2 6 RA961004 RA R35 F 62 19961004 1321 3754.39 7648.22 3754.22 7647.96 505.2 5.00 4.6 2 I I 6 RA961003 RA I R 50 19961003 858 3736.86 7620.40 3736.75 7620.63 404.5 5.00 2.1 I 2 I 6 RA961003 RA 4 R 51 19961003 1012 3738.61 7628.10 3738.64 7628.36 398.8 5.00 4.6 I 2 2 7 ~ RA961003 RA 6 R 52 19961003 953 3737.39 7625.89 3737.41 7626.13 366.4 5.00 10.7 I 2 2 7 RA961003 RA 8 R 53 19961003 933 3737.00 7623.71 3737.04 7623.95 372.0 5.00 18.3 I 2 2 7 RA961003 RA 9 R 54 19961003 1333 3736.87 7628.36 3736.88 7628.10 395.3 5.00 3.7 2 2 3 2 RA961003 RA 12 R 55 19961003 1304 3737.69 7631.97 3737.58 7631.74 404.5 5.00 5.8 2 2 3 2 RA961003 RA 14 R 56 19961003 1158 3742.55 7633.77 3742.70 7633.95 389.9 5.00 9.4 I 2 3 7 ~ RA961003 RA 16 R 57 19961003 I 139 3742.03 7633.06 3742.15 7633.25 364.3 5.00 16.5 I 2 3 7 RA961004 RA 18 R 58 19961004 1217 3750.05 7644.58 3750.18 7644.72 321.3 5.00 1.5 I 2 2 6 RA961004 RA 20 R 59 19961004 1015 3746.44 7638.69 3746.36 7638.40 464.7 5.00 4.6 2 I 2 5 RA961004 RA 21 R 60 19961004 .1001 3746.21 7638.59 3746.29 7638.85 421.8 5.00 8.2 I 2 2 5 RA961004 RA 22 R 60 19961004 1116 3749.08 7643.44 3749.20 7643.61 340.8 5.00 7.3 I 2 2 5 f: RA961004 RA 24 R 61 I 9961004 1308 3754.07 7647.95 3754.16 7648.11 294.7 5.00 2.7 I 2 I 6 RA961004 RA 25 R 62 19961004 1338 3752.85 7646.65 3752.57 7646.54 545.1 5.00 5.2 2 1 I 6 YK96I0l I YK Y02 F 32 19961011 836 3713.68 7627.02 3713.65 7627.33 474.1 5.00 11.3 I I I 2 YK96101 I YK Y05 F 32 19961011 939 3713.97 7629.21 3714.07 7629.48 450.0 5.00 17.4 I I I 2 I I YK9610IO YK YIO F 35 19961010 855 3718.35 7635.17 3718.56 7635.32 450.9 5.00 8.3 I 1 2 2 
. ·} YK96IOIO YK Yl5 F 35 19961010 1451 3723.31 7639.43 3723.04 7639.19 619.0 5.00 7.3 2 I I 6 .,J 
YK96I0l0 YK Y20 F 38 19961010 1427 3726.06 7642.54 3726.15 7642.62 206.3 5.00 6.4 I 2 I 6 
YK96I0l0 YK Y25 F 38 19961010 1346 3729.03 7645.18 3729.14 7645.30 273.4 5.00 7.4 I 2 2 7 
YK96IOIO PM Y30 F 40 19961010 1210 3732.66 7649.67 3732.86 7649.61 381.6 5.00 5.7 2 1 2 6 
YK96IOIO PM Y35 F 40 19961010 1243 3733.03 7651.75 3733.25 7651.64 440.6 5.00 6.9 1 2 2 6 
YK961011 YK 2 R 30 19961011 1036 3715.78 7631.13 3715.95 7631.32 427.2 5.00 1.8 I I I 2 
YK96101 I YK 4 R 31 19961011 I 103 3715.68 7632.19 3715.77 7632.27 206.3 5.00 6.4 I I 1 2 
YK96IOI I YK 5 R 32 19961011 850 3713.61 7627.48 3713.65 7627.31 268.6 5.00 11.3 2 2 I 2 
YK96101 I YK 7 R 33 19961011 913 3714.02 7629.18 3714.10 7629.45 436.1 5.00 14.6 I I 1 2 
YK96IOI I YK 8 R 33 19961011 1006 3714.62 7630.95 3714.73 7631.13 341.0 5.00 17.7 I I I 2 
YK96IOIO YK 9 R 34 19961010 918 3719.99 7637.46 3719.87 7637.28 352.4 5.00 3.0 2 2 2 2 
YK9610IO YK II R 35 19961010 1528 3717.68 7634.41 3717.82 7634.57 355.5 5.00 6.2 I 2 2 7 
YK9610IO YK 14 R 36 19961010 940 3722.45 7638.71 3722.35 7638.58 270.8 5.00 JO.I 2 2 I 3 
YK96JOIO YK 15 R 37 19961010 1010 3725.41 7642.54 3725.56 7642.72 389.9 5.00 1.7 I I 2 3 
YK96JOIO YK 16 R 37 19961010 1038 3727.80 7644.62 3727.99 7644.72 383.4 5.00 2.0 I I 2 3 
YK961010 YK 17 R 38 19961010 1328 3730.53 7647.46 3730.30 7647.31 483.3 5.00 5.5 2 I I 7 
YK961010 YK 19 R 39 19961010 1404 3728.46 7644.52 3728.54 7644.60 191.7 5.00 8.2 I 2 I 6 






t1on ow ~ters 
Beginning Beginning Endin& Distance Duration Depth Direction Sea Tidal 
Latitude Longitude Latitu e m) min) (m) One Two State Stage 
:, . .:, ). 
JA961112 JA 105 F 71 19961112 1311 3656.92 7622.67 3656.89 7622.88 323.8 5.00 5.8 I 2 I 5 
JA961112 JA J13 F 76 19961112 1456 3701.48 7630.77 3701.31 7630.49 529.2 5.00 9.4 2 I I 6 
JA961113 JA JI? F 75 19961113 1233 3705.11 7636.60 3704.97 7636.46 335.4 5.00 5.8 2 I 1 7 
JA961 I 13 JA 124 F 79 19961113 1043 3709.43 7638.51 3709.31 7638.53 224.4 5.00 7.0 2 I I 6 
JA961113 JA J27 F 78 19961113 1009 3712.57 7639.59 3712.46 7639.44 305.7 5.00 7.3 2 2 I 2 
JA961 l 13 JA 135 F 81 19961113 851 3711.15 7645.75 3711.24 7645.93 320.2 5.00 7.9 I 2 I 6 
JA961112 JA I R 70 19961112 1335 3655.87 7625.64 3656.00 7625.79 331.6 5.00 3.4 I 2 I 5 
1A961112 JA 4 R 71 19961112 1355 3654.63 7627.21 3654.49 7627.28 280.4 5.00 4.0 I 2 I 5 
1A961112 JA 6 R 72 19961112 1207 3659.58 7619.54 3659.46 7619.68 307.7 4.67 13.1 I I 2 3 
JA961 I 12 JA 7 R 73 19961112 1054 3658.86 7619.65 3658.72 7619.88 435.1 5.00 17.4 1 I 2 3 
JA961112 JA 8 R 73 19961112 1133 3659.59 7619.34 3659.44 7619.56 434.6 5.00 18.0 I 1 2 3 
JA961112 JA 10 R 74 19961112 1519 3701.00 7632.50 3701.11 7632.67 329.0 5.00 3.1 I 2 I 6 
JA961113 JA 12 R 75 19961113 1253 3702.89 7635.67 3702.82 7635.44 372.6 5.00 7.0 2 I 1 7 
JA961112 JA 13 R 76 19961112 1439 3700.91 7630.00 3701.03 7630.14 307.7 5.00 9.6 I 2 I 6 
JA961 I 13 1A 16 R 77 19961113 1131 3709.68 7639.15 3709.53 7639.14 278.4 5.00 3.4 2 2 I 3 
JA961 I 13 JA 18 R 78 19961113 952 3712.67 7639.54 3712.54 7639.40 321.3 5.00 8.8 2 2 I 2 
JA961113 JA 19 R 79 19961113 1211 3706.81 7638.06 3706.67 7637.93 326.0 5.00 9.8 2 I I 7 
JA961113 JA 20 R 79 19961113 1102 3708.65 7638.46 3708.93 7638.33 555.1 5.00 19.2 I 1 I 3 
JA961113 CL 22 R 80 19961113 816 3710.71 7642.58 3710.54 7642.64 327.9 5.00 3.7 I I I I 
JA961 I 13 CL 23 R 81 19961113 910 3711.57 7646.62 3711.76 7646.78 427.8 5.00 5.8 I 2 I 5 
RA961106 RA R02 F 53 19961106 1258 3735.77 7621.06 3735.84 7621.29 372.6 5.00 17.4 I 2 1 7 
RA961106 RA RIO F 53 19961106 1401 3737.92 7628.37 3737.96 7628.63 401.8 5.00 18.9 I 2 1 7 
RA961107 RA R15 F 57 19961107 912 3739.87 7632.99 3740.11 7633.02 447.0 5.00 13.1 I 1 I 2 
RA961107 RA R20 F 57 19961107 1006 3743.91 7634.97 3744.14 7635.08 457.8 5.00 17.4 I 1 I 2 
RA961107 RA R25 F 59 19961107 1410 3747.44 7640.66 3747.59 7640.81 359.4 5.00 7.9 I 2 1 6 
RA961107 RA R30 F 62 19961107 1146 3751.38 7645.44 3751.59 7645.58 443.4 5.00 5.8 I I 1 3 
RA961107 RA R35 F 62 19961107 1230 3754.21 7647.85 3754.36 7648.09 458.4 5.00 6.1 I 1 I 3 
RA961106 RA I R 50 19961106 1217 3734.36 7618.60 3734.38 7618.88· 426.9 5.00 3.0 I 2 I 7 
RA961106 RA 3 R 51 19961106 1237 3736.37 7618.62 3736.36 7618.36 395.3 5.00 6.7 2 I 1 7 
RA961106 RA 5 R 52 19961106 1313 3736.53 7622.32 3736.61 7622.55 379.5 5.00 11.0 1 2 I 7 
RA961106 RA 7 R 53 19961106 1330 3736.31 7623.27 3736.40 7623.48 359.9 5.00 10.4 1 2 1 7 
RA961107 RA 10 R 54 19961107 947 3742.08 7635.30 3742.29 7635.38 407.7 5.00 2.7 1 1 1 2 
RA961106 RA 11 R 55 19961106 1431 3737.29 7631.40 3737.24 7631.16 376.1 5.00 6.1 2 1 1 7 
RA961107 RA 13 R 56 19961107 929 3741.05 7633.15 3741.30 7633.18 465.5 5.00 11.9 1 I 1 2 
RA961106 RA 16 R 57 19961106 1417 3737.89 7630.77 3737.89 7631.02 379.7 5.00 14.6 I 2 1 7 
RA961107 RA 18 R 58 19961107 1120 3747.68 7642.40 3747.84 7642.59 413.7 5.00 2.7 I I I 2 
RA961107 RA 19 R 59 19961107 1024 3745.32 7635.85 3745.51 7635.99 411.3 5.00 7.6 1 1 I 2 
RA961107 RA 21 R 60 19961107 1044 3745.34 7636.09 3745.14 7635.93 443.2 5.00 9.1 2 2 I 2 
RA961107 RA 22 R 60 19961107 1244 3755.08 7649.25 3755.21 7649.49 436.9 5.00 7.0 1 2 1 5 
RA961107 RA 24 R 61 19961107 1304 3756.87 7651.63 3757.11 7651.65 445.8 5.00 2.7 1 1 1 3 
RA961107 RA 26 R 62 19961107 1159 3751.68 7645.62 3751.50 7645.45 421.8 5.00 6.7 2 2 1 2 
YK961111 YK Y02 F 32 19961111 1609 3713.67 7627.09 3713.67 7627.28 288.6 5.00 11.0 1 2 2 7 
YK9611 I I YK Y05 F 32 19961111 1527 3714.07 7629.16 3714.13 7629.31 253.5 5.00 12.8 I 2 2 7 
YK961111 YK Y10 F 35 19961111 756 3718.54 7635.39 3718.78 7635.57 522.0 5.00 9.1 1 1 2 2 
YK961111 YK Yl5 F 35 19961111 1413 3722.94 7639.12 3723.03 7639.26 270.2 5.00 9.0 1 2 I 5 
YK961111 YK Y20 F 38 19961111 949 3726.32 7642.88 3726.22 7642.75 270.8 5.00 7.3 2 2 2 2 
YK961111 YK Y25 F 38 19961111 1150 3728.77 7644.82 3728.95 7645.01 441.1 5.00 9.1 I I 2 3 
YK961111 PM Y30 F 40 19961111 1128 3732.98 7649.58 3732.80 7649.66 355.0 5.00 6.4 I I 1 3 
YK961111 PM Y35 F 40 19961111 1202 3732.96 7651.76 3733.22 7651.60 539.6 5.00 6.7 I I I 3 
YK961112 YK I R 30 19961112 804 3713.63 7624.98 3713.64 7624.71 410.5 5.00 2.1 2 2 2 2 
YK961112 YK 3 R 31 19961112 746 3713.43 7627.15 3713.42 7626.91 365.0 5.00 6.1 2 2 2 2 
YK961111 YK 5 R 32 19961111 1624 3714.07 7627.48 3714.06 7627.71 349.8 5.00 11.9 I 2 2 7 
YK961111 YK 7 R 33 19961111 1555 3713.80 7627.59 3713.85 7627.76 274.3 5.00 15.8 I 2 2 7 
YK961112 YK 8 R 33 19961112 824 3714.86 7623.20 3714.90 7622.99 327.5 5.00 16.8 2 2 2 2 
YK961111 YK 9 R 34 19961111 812 3718.66 7634.95 3718.54 7634.77 352.4 5.00 2.4 2 2 I 2 
YK961111 YK 12 R 35 19961111 829 3718.46 7636.15 4.00 5.8 1 1 2 2 
YK961111 YK 13 R 36 19961111 1450 3717.96 7635.00 3718.02 7635.13 226.6 5.00 9.4 1 2 2 6 
YK961111 YK 15 R 37 19961111 1017 3727.62 7644.86 3727.47 7644.70 369.2 5.00 3.0 2 2 1 3 
YK961111 YK 16 R 37 19961111 1037 3728.25 7644.85 3728.46 7644.96 423.5 5.00 2.7 1 I 2 3 
YK96111 I YK 17 R 38 19961111 922 3724.74 7641.49 3724.91 7641.65 397.9 5.00 5.2 1 I I 2 





·j Distance Duration Depth Direction Sea Tidal m) min) m) One Two State Stage 
:, ,:, :, . :>. 
I 1A961210 lA 105 F 71 19961210 1123 3656.92 7622.78 3656.89 7623.02 368.7 5.00 6.4 1 1 1 2 
r: 
1A96l2IO lA 113 F 76 19961210 1356 3701.35 7630.51 3701.44 7630.66 282.3 5.00 9.4 1 2 2 6 1A961210 lA 117 F 75 19961210 1454 3705.26 7636.80 3705.05 7636.58 512.9 5.00 6.1 2 2 2 3 1A961210 lA 124 F 79 19961210 1546 3709.21 7638.39 3709.32 7638.44 217.5 5.00 12.2 1 2 2 6 
1 1A961210 lA 127 F 78 19961210 1616 3712.65 7639.57 3712.46 7639.27 575.8 5.00 8.5 2 1 2 6 
. 1A961211 lA 135 F 81 19961211 927 3711.37 7645.87 3711.26 7645.74 283.8 5.00 7.9 2 2 0 2 r·· 1A961211 lA 140 F 81 19961211 1029 3713.48 7650.11 3713.47 7649.92 289.2 5.00 3.4 2 2 I 3 y 1A961210 lA 1 R 70 19961210 1104 3658.65 7623.03 3658.54 7623.23 365.8 5.00 4.0 1 1 1 2 1A961210 lA 3 R 71 19961210 1202 3655.39 7626.54 3655.60 7626.63 412.4 5.00 4.6 1 1 I 2 1A961210 lA 5 R 72 19961210 1247 3659.71 7627.51 3659.55 7627.28 458.2 5.00 10.7 2 I 2 6 1A961210 lA 7 R 73 19961210 1043 3658.68 7620.45 3658.85 7620.29 397.9 5.00 19.5 2 2 I 2 e· 1A961210 lA 8 R 73 19961210 1144 3657.11 7625.40 3657.24 7625.58 364.4 5.00 13.7 1 1 1 2 j 1A961210 lA 9 R 74 19961210 1413 3702.05 7630.75 3702.16 7630.90 305.7 5.00 3.7 1 2 2 6 . 1A961210 lA 11 R 75 19961210 1322 3659.47 7629.32 3659.57 7629.46 282.0 5.00 4.9 1 2 2 6 1A961210 lA 14 R 76 19961210 1343 3701.09 7630.53 3701.18 7630.69 294.7 5.00 12.5 1 2 2 6 ~ 1A96121 I lA 15 R 77 19961211 .1124 3711.78 7639.91 3711.68 7639.78 270.8 5.00 3.4 2 1 1 5 1A961211 lA 18 R 78 19961211 835 3712.74 7642.03 3712.61 7642.34 528.9 5.00 7.3 1 1 0 2 1A961211 lA 19 R 79 19961211 942 3712.13 7646.48 3712.02 7646.35 283.8 5.00 12.2 2 2 0 3 1A961211 lA 20 R 79 19961211 1013 3713.34 7648.44 3713.25 7648.34 225.6 5.00 8.1 2 2 1 3 1A961211 lA 22 R 80 19961211 905 3712.09 7643.35 3711.91 7643.57 472.1 5.00 2.4 1 1 0 2 
r: 
1A961211 lA 23 R 81 19961211 851 3712.23 7642.49 3712.13 7642.80 506.0 5.00 8.2 I 1 0 2 j RA961205 RA R02 F 53 19961205 836 3735.83 7621.18 3735.92 7621.44 428.7 5.00 17.7 1 2 1 5 
RA961205 RA RIO F 53 19961205 952 3737.92 7628.46 3737.85 7628.73 430.1 5.00 18.9 1 2 0 5 
I RA961205 RA Rl5 F 57 19961205 1057 3740.19 7633.04 3740.40 7632.99 396.5 5.00 15.8 1 2 0 6 
e RA961204 RA R20 F 57 19961204 1000 3743.76 7634.83 3743.92 7634.88 306.1 5.00 11.0 1 2 1 5 RA961204 RA R25 F 59 19961204 1158 3747.39 7640.64 3747.23 7640.44 424.5 5.00 8.2 2 1 2 6 RA961204 RA R30 F 62 19961204 1446 3751.18 7645.25 3751.34 7645.34 326.5 5.00 5.5 1 2 2 7 RA961204 RA R35 F 62 19961204 1355 3754.91 7649.01 3754.73 7648.71 564.7 5.00 5.8 2 1 2 7 RA961204 RA R40 F 62 19961204 1330 3757.20 7651.54 3757.31 7651.52 206.1 5.00 4.3 I 2 2 6 e RA961205 RA 2 R 50 19961205 929 3739.00 7627.49 3739.15 7627.65 369.2 5.00 3.1 1 2 0 5 RA961205 RA 4 R 51 19961205 1148 3737.40 7627.87 3737.33 7627.58 459.2 5.00 7.0 2 1 0 6 RA961205 RA 6 R 52 19961205 1201 3737.63 7626.79 3737.55 7626.50 464.7 5.00 10.4 2 1 1 6 RA961205 RA 8 R 53 19961205 901 3737.07 7623.53 3737.15 7623.78 407.6 5.00 15.2 1 2 0 5 RA961205 RA 9 R 54 19961205 1114 3740.20 7634.55 3740.40 7634.56 370.9 5.00 2.6 1 2 0 6 f' RA961205 RA 12 R 55 19961205 1013 3738.54 7631.31 3738.71 7631.44 371.8 5.00 4.9 I 2 0 5 RA961205 RA 13 R 56 19961205 1030 3739.49 7632.74 3739.26 7632.55 514.7 5.00 12.2 2 1 0 5 RA961205 RA 16 R 57 19961205 1044 3739.83 7632.88 3740.02 7633.00 396.5 5.00 13.4 1 2 0 6 RA961204 RA 17 R 58 19961204 1602 3748.16 7640.41 3748.02 7640.21 399.5 5.00 3.4 2 1 2 7 f' RA961204 RA 19 R 59 19961204 1134 3747.00 7639.99 3747.10 7640.12 270.8 5.00 7.9 1 2 2 6 / RA961204 RA 21 R 60 19961204 1054 3745.90 7637.10 3745.98 7637.27 297.7 5.00 12.5 1 2 2 5 RA961204 RA 22 R 60 19961204 1543 3748.50 7642.52 3748.39 7642.31 378.5 5.00 6.1 2 1 2 7 RA961204 RA 24 R 61 19961204 1421 3751.83 7646.42 3751.63 7646.24 460.5 5.00 2.1 2 1 2 7 RA961204 RA 25 R 62 19961204 1434 3751.31 7645.83 3751.09 7645.66 482.6 5.00 4.0 2 1 2 7 
YK961210 YK Y02 F 32 19961210 758 3713.62 7627.21 3713.61 7626.98 349.8 5.00 11.6 2 2 1 2 
YK961210 YK Y05 F 32 19961210 721 3714.12 7629.24 3714.14 7629.02 336.2 5.00 15.2 2 2 1 2 
YK961206 YK YlO F 35 19961206 1604 3718.54 7635.34 3718.37 7635.20 380.1 5.00 8.8 2 2 1 1 
YK961206 YK Y15 F 35 19961206 1516 3723.43 7639.57 3723.27 7639.39 403.3 5.00 8.2 2 1 1 7 
YK961206 YK Y20 F 38 19961206 855 3726.11 7642.76 3726.28 7642.95 427.2 5.00 6.4 I 2 2 5 
YK961206 YK Y25 F 38 19961206 1335 3728.99 7645.10 3729.09 7645.28 330.3 5.00 8.5 I 2 2 6 
YK961206 PM Y30 F 40 19961206 .1012 3732.60 7649.70 3732.83 7649.62 443.2 5.00 5.5 2 1 2 5 
YK961206 PM Y35 F 40 19961206 1045 3733.26 7651.65 3733.03 7651.73 443.2 5.00 4.9 2 1 2 5 
YK961206 PM Y40 F 40 19961206 1120 3732.84 7653.53 3732.93 7653.29 400.9 5.00 3.4 2 I 2 5 
YK961210 YK I R 30 19961210 819 3713.58 7624.66 3713.58 7624.94 425.3 5.00 2.4 1 1 1 2 
YK961209 YK 4 R 31 19961209 756 3716.35 7633.22 3716.42 7633.44 358.4 5.00 5.8 1 1 2 2 
YK961210 YK 6 R 32 19961210 737 3714.38 7629.10 3714.40 7628.87 351.3 5.00 10.1 2 2 1 2 
YK961210 YK 7 R 33 19961210 836 3714.63 7623.09 3714.65 7622.84 381.5 5.00 15.8 2 2 1 2 
YK961209 YK 8 R 33 19961209 732 3716.14 7632.16 3716.25 7632.39 404.5 5.00 16.8 1 1 2 2 
YK961206 YK 9 R 34 19961206 827 3723.14 7640.15 3723.33 7640.30 419.4 5.00 2.7 1 2 2 5 
YK961206 YK 12 R 35 19961206 1547 3719.88 7636.38 3719.72 7636.25 356.2 5.00 5.2 2 2 1 1 
YK961206 YK 14 R 36 19961206 1506 3723.62 7639.89 3723.46 7639.73 383.4 5.00 9.1 2 1 I 7 






I I 23 
Tables 14-25. Station data for the Chesapeake Bay by month. The survey is not 
performed in January or March. 
Explanation: To conserve space, some variables are presented as coded values. Code 
keys are presented in table 1 (p. 10). 
24 
ta or uon ow ammeters 
River Stat. Stratum Station 
River Mile T Code Date 
Beginning Beginning Ending Ending Distance Duration Depth Direction Sea Tidal 










































































































































































































sos 19960304 813 
sos 19960304 855 
S09 19960313 1025 
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Distance Duration Depth Direction Sea Tidal 

































































































































































































Distance Duration Depth Direction Sea Tidal (m) (min) (m) One Two State Stage 
), 
395.3 5.00 2.7 2 2 2 2 
249.1 5.00 2. 7 2 2 2 2 
515.1 5.00 2.4 2 1 5 
456.8 5.00 2.1 2 I 5 
Table 17. 
A ril 1996 
ow ararrx:ters 
Beginning Beginning Distance Duration Depth Direction Sea Tidal 
Latitude Longitude m) (min) m) One Two State Sta e 
:, :,:,. :,:,. .) :,. .:, 
CL96041 I CL 2 R I 19960411 841 3658.13 7615.04 3657.99 7614.76 498.2 5.00 6.7 2 I I 5 
CL96041 I CL 5 R 2 19960411 1124 3702.30 7600.30 3702.18 7600.01 493.4 5.00 7.0 2 I 2 6 
CL960403 CL 8 R 2 19960403 915 3709.15 7604.89 3709.41 7604.70 561.6 5.00 8.8 I I I 2 
CL96041 I CL 9 R 3 19960411 1013 3657.39 7603.65 3657.31 7603.29 566.5 5.00 13.4 2 I 2 6 
CL96041 I CL 10 R 3 19960411 1059 3659.39 7559.79 3659.31 7559.46 522.7 5.00 11.6 2 I 3 6 
CL960411 CL II R 3 19960411 915 3659.73 7610.91 3659.64 7610.64 442.7 5.00 9.1 2 I 2 5 
CL96041 l CL 12 R 3 19960411 1303 3705.97 7610.78 3706.11 7610.88 300.6 5.00 11.3 I 2 2 7 
CL960411 CL 13 R 4 19960411 1038 3658.03 7600.44 3657.84 7600.14 575.8 5.00 17.7 2 I 2 6 
CL96041 I CL 15 R 4 19960411 1322 3706.25 7608.54 3706.43 7608.56 334.9 5.00 13.1 I 2 2 7 
CL96041 I CL 16 R 4 19960411 1338 3706.78 7607.37 3706.91 7607.48 293.2 5.00 13.7 I 2 2 7 
CL960404 CL 17 R 5 19960404 843 3715.83 7614.32 3716.03 7614.23 395.0 5.00 9.8 I I 2 3 
CL960404 CL 18 R 5 19960404 822 3716.99 7617.40 3717.15 7617.20 424.5 5.00 7.6 I I 2 3 
CL960403 CL 21 R 6 19960403 1006 3713.51 7602.78 3713.72 7602.99 503.1 5.00 7.0 I I I 3 
CL960403 CL 24 R 6 19960403 1301 3724.12 7559.99 3723.94 7600.13 395.6 5.00 4.3 2 I 2 5 
CL960403 CL 25 R 7 19960403 1115 3713.28 7610.86 3713.42 7610.56 524.3 5.00 11.0 2 2 2 3 
CL960403 CL 26 R 7 19960403 1054 3714.21 7609.75 3714.21 7609.56 288.6 5.00 11.3 2 2 2 3 
CL960404 CL 27 R 7 19960404 905 3718.28 7612.11 3718.49 7612.18 403.4 5.00 10.4 I I 2 3 
CL960403 CL 28 R 7 19960403 1231 3721.25 7603.46 3721.45 7603.45 370.9 5.00 12.5 I 2 2 5 
CL960403 CL 29 R 8 19960403 1026 3714.38 7604.93 3714.62 7605.11 522.0 5.00 14.3 I I I 3 
CL960403 CL 31 R 8 19960403 1200 3719.56 7603.93 3719.78 7603.92 407.9 5.00 14.3 I 2 2 5 
CL960403 CL 32 R 8 19960403 1216 3720.62 7603.29 3720.85 7603.24" 432.9 5.00 15.9 I 2 2 5 
CL960404 CL 33 R 9 19960404 1118 3725.11 7613.30 3724.97 7613.23 280.4 5.00 4.9 2 6 I 4 
CL960412 CL 36 R 9 19960412 909 3736.78 7613.29 3736.97 7613.18 389.7 5.00 7.9 I I 2 3 
CL960412 CL 38 R 10 19960412 1142 3735.84 7559.83 3735.98 7559.65 376.9 5.00 8.8 I I 2 3 
CL960412 CL 40 R 10 19960412 1240 3739.03 7557.87 3739.17 7557.78 293.2 5.00 6.1 I I 2 3 
CL960404 CL 41 R II 19960404 1020 3729.05 7605.56 3729.30 7605.58 464.2 5.00 12.8 I I I 3 
CL960412 CL 42 R II 19960412 950 3732.00 7607.32 3731.80 7607.25 385.5 5.00 11.9 2 2 3 3 
CL960412 CL 43 R II 19960412 1016 3734.28 7604.70 3734.44 7604.56 364.9 5.00 12.2 2 2 3 3 
CL960412 CL 44 R II 19960412 1036 3735.75 7606.05 3735.95 7606.14 395.0 5.00 12.2 I I 3 3 
CL960404 CL 45 R 12 19960404 1003 3728.35 7604.31 3728.60 7604.25 472.1 5.00 16.2 I I I 3 
CL960412 CL 47 R 12 19960412 1101 3735.52 7602.66 3735.71 7602.55 389.7 5.00 14.0 I I 3 3 
CL960412 CL 48 R 12 19960412 I 118 3736.79 7602.62 3736.99 7602.64 371.8 5.00 15.5 I I 2 3 
CL960408 CL 67 s SOI 19960408 852 3703.73 7615.21 3703.89 7615.12 326.5 5.00 3.0 I I 2 2 
CL96041 I CL 70 s S02 19960411 1153 3705.17 7601.65 3705.30 7601.67 242.8 5.00 3.4 I 2 3 7 
CL960403 CL 73 s sos 19960403 809 3713.43 7621.94 3713.26 7621.75 427.2 5.00 2.4 2 2 I I 
CL960403 CL 77 s S06 19960403 942 3711.31 7600.41 3711.39 7600.61 338.0 5.00 2.4 I I I 2 
CL960404 CL 81 s S09 19960404 1100 3727.16 7613.85 3727.01 7613.85 277.9 5.00 3.4 2 2 I 3 




Beginning Beginning Ending Distance Duration Depth Direction Sea Tidal 
' rJ Latitude Longitude Longituae (m) min) (m) One Two State Stage :, . :, .:, 
i CL960501 CL 3 R I 19960501 1425 3701.97 7608.79 3701.85 7608:91 287.5 5.00 8.5 2 1 2 6 
CL960501 CL 4 R 1 19960501 900 3710.03 7616.01 3709.90 7615.79 411.9 5.00 7.9 2 2 I 2 
'• CL960501 CL 5 R 2 19960501 1218 3703.56 7600.25 3703.39 7600.07 417.1 5.00 5.8 2 I 2 6 CL960501 CL 7 R 2 19960501 1043 3705.67 7605.39 3705.65 7605.14 381.5 5.00 6.1 2 2 2 2 
CL960501 CL 8 R 2 19960501 1118 3709.01 7602.27 3708.84 7602.11 397.9 5.00 7.6 2 2 I 2 
CL960501 CL 9 R 3 19960501 1328 3658.26 7603.75 3658.08 7603.76 333.9 5.00 9.8 I 2 2 6 
CL960501 CL 10 R 3 19960501 1350 3700.18 7603.87 3700.30 7603.95 253.4 5.00 9.1 I 2 2 6 
CL960501 CL II R 3 19960501 1005 3707.19 7609.94 3707.05 7609.82 317.0 5.00 10.7 2 2 2 2 
CL960501 CL 12 R 3 19960501 941 3708.89 7613.34 3708.77 7613.16 352.4 5.00 10.4 2 2 2 2 
I, CL960501 CL 13 R 4 19960501 1300 3659.21 7600.03 3659.09 7559.71 534.5 5.00 13.1 2 I 2 6 CL960501 CL 15 R 4 19960501 1243 3700.14 7601.39 3659.96 7601.19 451.1 5.00 14.0 2 I 2 6 
~· 
CL960501 CL 16 R 4 19960501 1024 3707.12 7608.16 3707.13 7608.42 395.3 5.00 13.1 1 I 2 2 ) CL960501 CL 17 R 5 19960501 830 3712.64 7619.56 3712.51 7619.44 302.1 5.00 8.5 2 2 1 2 
. 
CL960503 CL 19 R 5 19960503 805 3715.16 7620.32 3715.11 7620.14 288.7 5.00 4.0 2 2 1 I 
CL960503 CL 20 R 5 19960503 "1203 3719.68 7612.68 3719.93 7612.70 464.2 5.00 8.2 1 1 I 3 
1:' CL960503 CL 22 R 6 19960503 1019 3712.18 7601.81 3712.03 7601.75 292.5 5.00 7.0 2 2 I 2 ) CL960503 CL 23 R 6 19960503 1108 3715.72 7603.80 3715.96 7603.78 445.8 5.00 8.2 1 I I 3 CL960503 CL 24 R 6 19960503 1305 3721.11 7600.82 3721.27 7600.69 356.2 5.00 7.6 1 I I 3 CL960503 CL 25 R 7 19960503 935 3712.68 7606.29 3712.57 7606.26 208.9 5.00 11.6 2 2 2 2 CL960503 CL 26 R 7 19960503 856 3713.36 7609.54 3713.59 7609.56 427.3 5.00 10.7 1 I 2 2 ~ CL960503 CL 27 R 7 19960503 916 3713.80 7607.08 3714.03 7607.08 426.2 5.00 12.5 I I 2 2 CL960503 CL 28 R 7 19960503 1230 3721.89 7608.24 3722.07 7608.21 336.6 5.00 11.6 I I 2 3 CL960503 CL 29 R 8 19960503 1002 3712.94 7603.07 3712.78 7603.11 302.6 5.00 23.5 2 2 2 2 . CL960503 CL 30 R 8 19960503 1128 3718.35 7605.26 3718.60 7605.24 464.2 5.00 19.2 I I I 3 
e 
CL960503 CL 31 R 8 19960503 1329 3722.55 7603.00 3722.74 7602.93 367.8 5.00 11.9 I 2 1 5 
CL960503 CL 33 R 9 19960503 1408 3725.35 7610.78 3725.55 7610.85 385.5 5.00 8.8 1 2 2 5 
CL960506 CL 35 R 9 19960506 955 3735.59 7612.57 3735.37 7612.48 430.0 5.00 5.8 2 1 2 7 
. CL960506 CL 36 R 9 19960506 1345 3738.35 7616.30 3738.48 7616.48 364.4 5.00 5.5 I I 2 I 
CL960506 CL 37 R 10 19960506 1105 3732.88 7559.48 3733.01 7559.63 331.6 5.00 8.8 I 2 3 7 
r. 
CL960506 CL 38 R 10 19960506 1139 3736.90 7556.43 3737.09 7556.45 353.4 5.00 6.4 I 2 3 7 
CL960503 CL 41 R 11 19960503 1428 3727.05 7608.31 3727.25 7608.31 370.6 5.00 11.3 I 2 2 5 
CL960503 CL 42 R 11 19960503 1516 3732.04 7607.72 3732.20 7607.79 315.0 5.00 11.6 1 2 3 5 
. CL960506 CL 43 R II 19960506 1035 3733.89 7605.17 3733.87 7605.36 291.0 5.00 12.2 I 2 2 7 
CL960506 CL 44 R 11 19960506 1328 3738.41 7613.87 3738.54 7614.03 342.2 5.00 10.7 I I 2 I J CL960503 CL 46 R 12 19960503 1451 3729.10 7605.00 3729.25 7604.85 359.4 5.00 13.1 I 2 2 5 CL960506 CL 47 R 12 19960506 1253 3737.92 7609.81 3737.98 7610.04 366.6 5.00 14.3 I 2 2 7 
CL960501 CL 68 s SOI 19960501 919 3708.70 7616.79 3708.53 7616.70 343.4 5.00 2.4 2 2 I 2 
CL960501 CL 72 s S02 19960501 1150 3705.51 7601.37 3705.56 7601.56 303.1 5.00 3.0 I I 2 2 
CL960501 CL 75 s sos 19960501 805 3713.49 7621.99 3713.30 7621.98 352.4 5.00 2.4 2 2 1 2 
CL960503 CL 78 s S06 19960503 I 048 3714.71 7601.48 3714.53 7601.36 380.1 5.00 2.4 2 2 I 3 
CL960506 CL 84 s S09 19960506 1417 3735.99 7614.21 3736.15 7614.13 320.4 5.00 3.7 I I 2 1 











auon ow aram!ters 
Beginning Beginning Endin& Distance Duration Depth Direction Sea Tidal 
Latitude Longitude l.atitu e m) min) (m) One 1\vo State Stage 
::, ::, . ::, ::,, 
CL960605 CL 3 R I 19960605 1325 3700.48 7610.71 3700.62 7610.86 345.3 5.00 7.0 I I I 3 
CL960604 CL 4 R I 19960604 915 3706.46 7614.59 3706.32 7614.63 266.4 5.00 6.4 2 2 2 I CL960605 CL 5 R 2 19960605 1437 3704.67 7559.89 3704.51 7559.72 393.2 5.00 5.5 2 I I 5 CL960605 CL 6 R 2 19960605 1529 3706.82 7605.32 3706.73 7605.50 320.2 5.00 7.0 2 I 2 5 
CL960605 CL 7 R 2 19960605 1515 3707.29 7604.40 3707.47 7604.48 355.0 5.00 7.9 2 I I 5 
CL960605 CL 9 R 3 19960605 1608 3705.22 7609.96 3705.00 7609.96 407.7 5.00 9.1 2 I I 5 0 I' CL960605 CL 10 R 3 19960605 1631 3705.50 7610.41 3705.66 7610.35 310.2 5.00 9.8 I 2 I 5 CL960605 CL 11 R 3 19960605 1642 3705.71 7610.39 3705.85 7610.42 263.4 5.00 IO.I I 2 I 5 
CL960605 CL 12 R 3 19960605 1705 3708.21 7609.09 3708.34 7608.99 284.8 5.00 11.9 I 2 2 5 
CL960605 CL 14 R 4 19960605 1400 3703.05 7604.89 3703.19 7604.99 300.6 5.00 16.8 I I I 3 
CL960605 CL 15 R 4 19960605 1545 3706.40 7607.10 3706.55 7607.26 369.2 5.00 14.0 2 I 2 5 
CL960605 CL 16 R 4 19960605 1559 3706.78 7608.19 3706.75 7608.43 368.7 5.00 13.1 I 2 2 5 
CL960606 CL 17 R 5 19960606 900 3715.51 7616.36 3715.71 7616.45 395.0 5.00 7.9 I 2 I 5 
CL960606 CL 18 R 5 19960604 923 3715.74 7615.61 3715.89 7615.78 379.4 5.00 8.5 I 2 I 6 
CL960607 CL 20 R 5 19960607 1146 3723.05 7612.79 3723.24 7612.77 353.4 5.00 6.7 I 2 2 7 
(~ 
CL960606 CL 21 R 6 19960606 1232 3713.17 7602.61 3713.02 7602.50 324.3 5.00 4.9 2 I I 7 
CL960606 CL 23 R 6 19960606 1336 3720.30 7601.29 3720.54 7601.22. 457.3 5.00 8.2 I l I 2 
CL960606 CL 24 R 6 19960606 1353 3722.02 7600.57 3722.31 7600.56 537.6 5.00 7.6 I I I 2 ,, 
CL960604 CL 25 R 7 19960604 840 3710.59 7615.40 3710.80 7615.39 389.4 5.00 IO.I I 2 2 7 ,, 
CL960606 CL 26 R 7 19960606 1111 3713.59 7608.04 3713.79 7607.99 378.3 5.00 10.4 I 2 I 6 
(~ CL960606 CL 27 R 7 19960606 1055 3714.25 7609.02 3714.00 7609.01 463.5 5.00 10.7 2 I I 6 CL960606 CL 28 R 7 19960606 1037 3715.06 7610.04 3714.82 7610.03 445.0 5.00 11.0 2 I I 6 CL960606 CL 29 R 8 19960606 1218 3713.27 7603.12 3713.13 7603.04 286.5 5.00 22.6 2 I I 7 
CL960606 CL 31 R 8 19960606 1132 3715.71 7607.34 3715.52 7607.42 372.4 5.00 12.8 2 I I 6 I I 
CL960606 CL 32 R 8 19960606 1013 3716.58 7611.05 3716.28 7611.08 557.8 5.00 12.2 2 I I 6 
(~ CL960607 CL 33 R 9 19960607 1204 3725.27 7613.34 3725.51 7613.42 461.0 5.00 4.9 I 2 2 7 . ''. CL960607 CL 35 R 9 19960607 1235 3730.51 7613.28 3730.68 7613.45 407.3 5.00 8.2 I 2 2 7 
CL960607 CL 36 R 9 19960607 845 3736.78 7613.59 3736.97 7613.58 352.4 5.00 7.6 l 2 1 5 
CL960606 CL 37 R JO 19960606 1620 3737.77 7558.27 3737.60 7558.33 327.9 5.00 8.5 2 2 I 3 i ,I 
CL960606 CL 38 R 10 19960606 1608 3738.02 7558.25 3737.83 7558.26 352.4 5.00 8.8 2 2 I 3 ·r i •I CL960606 CL 39 R JO 19960606 1546 3738.31 7554.62 3738.46 7554.53 309.7 5.00 4.3 I I I 3 11 CL960607 CL 41 R II 19960607 1105 3729.12 7610.29 3728.92 7610.35 381.6 5.00 10.4 2 l 2 6 
CL960606 CL 42 R II 19960606 1449 3730.39 7600.59 3730.65 7600.55 485.6 5.00 11.3 1 I I 2 CL960607 CL 43 R II 19960607 1013 3730.83 7605.31 3730.62 7605.21 417.7 5.20 11.6 2 I 2 5 CL960606 CL 44 R 11 19960606 1631 3737.19 7558.79 3737.03 7558.79 296.5 5.00 10.! 2 2 I 3 CL960606 CL 45 R 12 19960606 1421 3727.24 7603.23 3727.48 7603.31 461.0 5.00 16.2 I I 2 2 
CL960607 CL 46 R 12 19960607 1030 3730.07 7603.56 3729.84 7603.49 439.3 5.00 14.3 2 I 2 5 CL960607 CL 48 R 12 19960607 936 3737.12 7608.25 3736.91 7608.14 423.5 5.00 13.1 2 I 2 5 CL960604 CL 66 s SOI 19960604 939 3704.64 7615.32 3704.48 7615.37 306.1 5.00 3.7 2 2 2 I 
CL960605 CL 69 s S02 19960605 1424 3704.36 7601.18 3704.32 7600.94 372.0 5.00 3.4 2 I 2 5 
CL960604 CL 73 s sos 19960604 804 3713.28 7621.95 3713.20 7621.81 259.2 5.00 1.8 2 I 2 7 
CL960606 CL 80 s S06 19960606 1317 3718.38 7601.77 3718.22 7601.77 296.5 5.00 3.0 2 2 1 I 
CL960607 CL 83 s S09 19960607 903 3736.85 7615.43 3736.94 7615.62 333.3 5.00 2.4 I 2 I 5 
CL960606 CL 87 s SJO 19960606 1518 3734.51 7556.61 3734.67 7556.45 383.4 5.00 2.7 l l I 2 
28 
~ at1on ow ararrcters ~ Beginning Beginning Endin& Distance Duration Depth Direction SeaTidal Latitude Longitude Latitu e (m) (min) m) One Two State Stage :, . 1608:51 :, . :,, CL960716 CL 3 R I 19960716 1306 3703.05 7608.78 3702.92 475.6 5.00 7.3 2 I 2 6 CL960716 CL 4 R I 19960716 1504 3655.76 7559.96 3655.61 7559.60 613.4 5.00 5.8 2 I 2 6 e CL960716 CL 5 R 2 19960716 1359 3702.35 7600.29 3702.30 7559.96 509.7 5.00 7.0 2 I 2 6 CL960716 CL 6 R 2 19960716 1237 3705.00 7604.25 3704.86 7604.10 345.3 5.00 9.1 2 I 2 6 CL960716 CL 8 R 2 19960716 1132 3708.76 7600.02 3708.54 7600.00 408.8 5.00 5.5 2 I 2 6 CL960716 CL 9 R 3 19960716 1330 3703.37 7604.34 3703.56 7604.35 352.4 5.00 9.8 I 2 2 6 1:' CL960716 CL 10 R 3 19960716 1030 3708.39 7610.26 3708.22 7610.32 327.9 5.00 10.7 2 2 2 2 } CL960716 CL II R 3 19960716 1013 3709.11 7609.31 3708.95 7609.25 310.2 5.00 11.6 2 2 2 2 CL960716 CL 12 R 3 19960716 1000 3709.41 7609.56 3709.22 7609.59 355.0 5.00 11.3 2 2 2 2 CL960716 CL 14 R 4 19960716 1441 3658.29 7600.95 3658.15 7600.67 498.2 5.00 14.3 2 I I 6 CL960716 CL 15 R 4 19960716 1642 3700.39 7615.1 I 3700.40 7614.78 501.6 5.00 15.2 2 I I 6 t' CL960716 CL 16 R 4 19960716 1422 3700.61 7602.12 3700.49 7601.86 453.2 5.00 14.6 2 I I 6 3 CL960716 CL 17 R 5 19960716 806 3711.97 7619.67 3711.78 7619.52 419.4 5.00 4.0 2 2 2 2 CL960708 CL 18 R 5 19960708 . 758 3716.58 7618.98 3716.71 7618.77 399.7 5.00 5.2 I 2 I 6 CL960718 CL 19 R 5 19960718 1430 3720.26 7611.49 3720.52 7611.44 487.7 5.00 8.5 I 2 I 5 f' CL960716 CL 21 R 6 19960716 1112 3710.36 7602.06 3710.22 7601.97 293.2 5.00 8.5 2 2 2 2 ) CL960716 CL 22 R 6 19960716 921 3711.08 7608.60 3711.25 7608.51 343.4 5.00 8.2 I I 2 2 CL960722 CL 24 R 6 19960722 I 007 3722.79 7600.59 3722.99 7600.62 373.4 5.00 6.4 I 2 I 6 CL960716 CL 25 R 7 19960716 858 3710.18 7610.32 3709.97 7610.24 407.7 5.00 9.4 2 2 2 2 CL960716 CL 26 R 7 19960716 935 3711.65 7608.97 3711.81 7608.82 373.9 5.00 IO.I I I 2 2 
e CL960718 CL 27 R 7 19960718 1359 3714.88 7612.49 3715.10 7612.45 412.2 5.00 9.1 I 2 I 5 CL960722 CL 28 R 7 19960722 910 3724.75 7609.03 3724.90 7609.07 284.5 5.00 10.4 I 2 2 6 - CL960718 CL 29 R 8 19960718 1544 3715.95 7605.30 3716.15 7605.32 371.8 5.00 30.8 I 2 2 6 I CL960718 CL 30 R 8 19960718 1511 3718.96 7604.07 3718.81 7603.96 324.3 5.00 13.7 2 I 2 6 ~ CL960722 CL 32 R 8 19960722 935 3724.84 7605.81 3724.61 7605.74 439.3 5.00 12.8 2 I 2 6 CL960722 CL 33 R 9 I 9960722 I I 40 3730.35 7613.50 3730.56 7613.59 412.4 5.00 7.9 I 2 I 7 CL960722 CL 34 R 9 19960722 1218 3732.72 7617.29 3732.92 7617.21 390.0 5.00 6.1 I 2 I 7 CL960722 CL 36 R 9 19960722 1249 3735.35 7612.30 3735.54 7612.39 377.7 5.00 5.5 I 2 I 7 CL960724 CL 37 R IO 19960724 1200 3727.19 7600.79 3727.00 7600.90 389.7 5.00 6.7 2 I 2 6 ~ CL960724 CL 38 R IO 19960724 1118 3732.19 7559.20 3731.97 7559.29 430.0 5.00 5.2 2 I 2 5 CL960724 CL 40 R 10 19960724 1023 3738.63 7558.63 3738.42 7558.61 390.3 5.00 8.8 2 I 2 5 CL960724 CL 41 R II 19960724 1249 3728.09 7607.05 3727.86 7607.06 426.5 5.00 I 1.3 2 2 2 I CL960722 CL 42 R II 19960722 I I 12 3729.03 7609.01 3729.19 7609.19 403.3 5.00 10.4 I 2 I 7 CL960724 CL 43 R 11 19960724 I 138 3730.13 7600.27 3729.90 7600.25 427.3 5.00 9.8 2 I 2 6 CL960722 CL 44 R II 19960722 1307 3735.18 7614.82 3734.99 7614.87 360.2 5.00 IO.I 2 I I 7 
·CL960722 CL 45 R 12 19960722 1042 3726.58 7605.08 3726.73 7605.16 303.3 5.00 17.7 I 2 2 6 
CL960724 CL 46 R 12 19960724 1223 3728.77 7603.31 3728.56 7603.34 391.8 5.00 16.5 2 2 2 I 
CL960724 CL 48 R 12 19960724 950 3737.09 7602.97 3736.87 7602.89 425.4 5.00 15.2 2 I 2 5 
CL960716 CL 65 s SOI 19960716 1545 3655.18 7607.20 3655.11 7606.97 372.6 5.00 1.8 2 I I 6 
CL960716 CL 72 s S02 19960716 1214 3705.07 7601.44 3705.19 7601.57 297.4 5.00 2.7 I 2 2 6 
CL960716 CL 74 s sos 19960716 820 3711.65 7618.46 3711.55 7618.34 259.9 5.00 3.7 2 2 2 2 

















Au t 1996 
auon ow ararreters 
Beginning Beginning Endin& Distance Duration Depth Direction Sea Tidal 
Time Latitude Lon itude Latitu e m) min) m One Two State Sta e 
:, :, :, . . :, :, . :, :, . :,. 
CL960805 CL 2 R 1 19960805 1348 3659.80 7604.47 3659.94 7604.76 511.2 5.00 9.4 1 I 3 2 ~ CL960805 CL 4 R 1 19960805 1025 3709.45 7614.85 3709.20 7614.78 475.3 5.00 8.5 2 1 2 7 CL960805 CL 6 R 2 19960805 1215 3703.50 7600.84 3703.55 7601.18 524.7 5.00 6.4 1 I 2 1 CL960808 CL 7 R 2 19960808 1310 3708.29 7606.71 3708.49 7606.70 370.9 5.00 7.3 1 2 0 7 CL960808 CL 8 R 2 19960808 1324 3709.22 7605.31 3709.45 7605.27 430.5 5.00 8.2 I 2 0 7 CL960805 CL 9 R 3 19960805 1412 3656.82 7604.36 3656.91 7604.68 513.8 5.00 10.1 I 1 2 2 CL960805 CL 10 R 3 19960805 1430 3657.85 7605.81 3657.85 7605.57 364.5 5.00 11.3 2 2 2 2 CL960805 CL II R 3 19960805 1108 3707.88 7609.29 3707.93 7609.54 390.9 5.00 12.2 2 2 1 I 
CL960805 CL 12 R 3 19960805 1049 3708.54 7611.55 3708.30 7611.65 469.9 5.00 11.0 2 I I 7 
CL960805 CL 14 R 4 19960805 1315 3659.43 7600.26 3659.56 7600.60 569.8 5.00 13.7 I 1 3 2 
CL960805 CL 15 R 4 19960805 1243 3702.02 7603.40 3701.88 7603.28 317.0 5.00 12.8 2 2 3 I 
CL960805 CL 16 R 4 19960805 1542 3700.25 7616.10 3700.32 7615.89 344.3 5.00 16.5 2 2 2 3 
CL960805 CL 18 R 5 19960805 1001 3712.45 7615.87 3712.54 7616.05 320.2 5.00 5.2 1 2 2 7 
CL960805 CL 19 R 5 19960805 935 3712.46 7619.41 3712.27 7619.32· 377.7 5.00 8.2 2 1 2 7 
CL960814 CL 20 R 5 19960814 1645 3717.55 7616.68 3717.49 7616.91 366.6 5.00 4.9 2 I I 7 
CL960808 CL 21 R 6 19960808 1345 3710.90 7607.52 3711.16 7607.60 496.9 5.00 8.8 I 2 0 7 
CL960808 CL 23 R 6 19960808 1510 3717.28 7603.53 3717.46 7603.52 333.9 5.00 8.5 I I 1 I 
CL960814 CL 24 R 6 19960814 1442 3722.62 7600.56 3722.40 7600.65 430.0 5.00 5.8 2 6 I 4 
CL960808 CL 25 R 7 19960808 1139 3710.29 7611.34 3710.51 7611.34 407.7 5.00 10.1 I 2 0 6 
CL960808 CL 26 R 7 19960808 1403 3712.76 7609.54 3712.98 7609.61 421.3 5.00 10.1 I 2 0 7 
(~ CL960814 CL 27 R 7 19960814 1612 3718.17 7611.17 3717.96 7611.29 429.7 5.00 12.8 2 I 1 6 CL960814 CL 28 R 7 19960814 1510 3720.97 7605.75 3721.10 7605.78 245.2 5.00 15.8 I 2 2 5 
CL960808 CL 29 R 8 19960808 1427 3714.23 7606.82 3714.45 7606.68 459.8 5.00 13.1 1 2 0 7 I! 
CL960814 CL 31 R 8 19960814 1335 3723.79 7607.81 3723.92 7607.81 240.9 5.00 12.2 I 2 2 5 i :1 CL960814 CL 32 R 8 19960814 1420 3724.13 7601.53 3724.34 7601.48 396.5 5.00 12.8 1 1 2 3 
(~ CL960809 CL 33 R 9 19960809 1021 3729.35 7614.54 3729.14 7614.44 417.7 5.00 6.7 2 2 2 3 •. I CL960809 CL 34 R 9 19960809 1002 3731.48 7613.63 3731.27 7613.58 396.5 5.00 8.5 2 2 2 3 II 
CL960809 CL 36 R 9 19960809 941 3732.47 7616.30 3732.28 7616.26 357.3 5.00 6.1 2 2 2 3 ii CL960814 CL 38 R 10 19960814 939 3735.82 7601.56 3736.01 7601.43 403.7 5.00 9.1 I I 2 1 !1 CL960814 CL 39 R 10 19960814 1041 3737.56 7555.42 3737.74 7555.27 403.9 5.00 4.0 1 1 2 I J! CL960814 CL 40 R 10 19960814 1017 3739.38 7554.69 3739.55 7554.50 427.2 5.00 5.5 I I 2 I 
CL960814 CL 41 R 11 19960814 1401 3726.23 7602.54 5.00 12.5 I I 2 3 
CL960814 CL 42 R 11 19960814 1222 3731.19 7605.09 3731.37 7605.01 355.0 5.00 12.2 I I 2 3 CL960814 CL 43 R II 19960814 1245 3731.37 7606.82 3731.56 7606.77 360.2 5.00 11.6 I 1 3 3 
CL960809 CL 44 R II 19960809 853 3739.06 7612.04 3739.29 7612.01 428.6 5.00 11.6 I I 2 3 
CL960814 CL 46 R 12 19960814 1317 3729.71 7603.49 3729.87 7603.44 306.1 5.00 14.9 I I 2 3 
CL960814 CL 47 R 12 19960814 1200 3730.96 7603.34 3731.14 7603.22 380.1 5.00 14.6 I I 2 3 CL960814 CL 48 R 12 19960814 1128 3734.23 7559.71 3734.44 7559.70 389.4 5.00 12.8 I I 2 3 CL960S05 CL 65 s SOI 19960805 1453 3655.20 7607.25 3655.11 7607.12 258.5 5.00 2.7 2 2 2 2 
CL960805 CL 69 s S02 19960805 1155 3704.99 7601.41 3705.17 7601.61 451.1 5.00 3.0 1 I 2 1 CL960814 CL 74 s sos 19960814 1636 3717.65 7615.91 3717.60 7616.19 435.3 5.00 2.4 2 I I 6 CL960808 CL 79 s S06 19960808 1456 3716.32 7602.62 3716.56 7602.57 451.2 5.00 1.8 1 I 0 I 





E Direction Sea Tidal ~ One Two State Sta e :, . :, . CL960910 CL 3 R I 19960910 II28 3703. 16 7610.08 3702.97 7609:87 475.1 5.00 7.0 2 I 2 5 CL960909 CL 4 R I 19960909 1537 3706.73 7612.12 3706.76 7612.35 353.7 5.00 8.5 I I 2 I e, CL960910 CL 5 R 2 19960910 1212 3702.41 7600.84 3702.24 7600.49 617.9 5.00 7.3 2 I 2 5 ) CL960910 CL 6 R 2 19960910 II56 3702.42 7602.91 3702.26 7602.62 531.0 5.00 6.7 2 I I 5 
CL960910 CL 8 R 2 19960910 959 3707.94 7600.60 3707.74 7600.53 385.5 5.00 5.8 2 2 2 2 
CL960910 CL 9 R 3 19960910 141 I 3658.49 7607.42 3658.52 7607.65 353.7 5.00 11.0 I 2 2 7 
~' 
CL960910 CL 10 R 3 19960910 I 235 3659.55 7601.77 3659.38 7601.48 541.5 5.00 13.4 2 I I 5 
9 CL960909 CL II R 3 19960909 1507 3706.76 761 I.I I 3706.55 7611.01 417.7 5.00 I 1.3 2 I 2 7 CL960909 CL 12 R 3 19960909 ·)455 3707.33 7611.17 3707.14 761 I.OJ 427.8 5.00 IO.I 2 I 2 7 
CL9609!0 CL 13 R 4 19960910 1300 3656.58 7600.01 3656.40 7559.61 693.1 5.00 17.7 2 I 1 6 
CL9609!0 CL 14 R 4 19960910 1323 3656.87 7601.71 3656.91 7601.90 297.9 5.00 16.5 I 2 2 6 E CL960910 CL 16 R 4 19960910 1056 3704.90 7606.67 3705.11 7606.62 396.5 5.00 14.0 I I I 3 '!) CL960912 CL 17 R 5 19960912 1241 3716.31 7612.66 3716.51 7612.71 378.3 5.00 7.0 I 2 2 5 CL960912 CL 18 R 5 19960912 1336 3719.35 7612.65 3719.55 7612.71 381.6 5.00 8.8 I 2 2 5 CL960912 CL 20 R 5 19960912 1401 3722.27 7613.39 3722.45 7613.43 339.0 5.00 8.5 1 2 2 5 E CL960910 CL 21 R 6 19960910 855 3710.28 7605.90 3710.09 7605.87 355.0 5.00 9.1 2 2 I 2 CL960920 CL 23 R 6 I 9960920 1319 3715.77 7604.06 3715.59 7603.93 387.6 5.00 7.0 2 2 2 1 CL960920 CL 24 R 6 19960920 1232 3719.44 7602.31 3719.64 7602.21 400.5 5.00 8.2 I 2 2 6 CL960909 CL 25 R 7 19960909 1357 3711.45 7615.41 3711.27 7615.32 360.5 5.00 12.8 2 I 2 6 CL960920 CL 26 R 7 19960920 1342 3715.20 7608.1 I 3715.00 7608.22 406.5 5.00 I 1.9 2 2 2 1 CL9609!2 CL 27 R 7 19960912 1321 3719.55 7610.44 3719.73 7610.55 373.0 5.00 11.9 I 2 2 5 E CL960920 CL 28 R 7 19960920 1142 3724.69 7606.32 3724.42 7606.39 511.5 5.00 12.2 2 I 2 6 . CL960920 CL 30 R 8 19960920 1301 3716.90 7605.90 3716.68 7605.95 414.7 5.00 25.6 2 2 I I ' CL960912 CL 31 R 8 19960912 1306 3718.77 7611.26 3718.96 7611.30 357.3 5.00 12.8 I 2 2 5 e CL960920 CL 32 R 8 19960920 I 200 3722.94 7604.68 3722.69 7604.66 464.2 5.00 21.9 2 I 2 6 CL960912 CL 34 R 9 19960912 1522 3731.11 7612.87 3731.26 7612.85 279.6 5.00 8.8 I 2 2 7 CL960912 CL 35 R 9 19960912 1547 3731.53 7615.12 3731.72 7615.15 355.0 5.00 7.9 I 2 2 7 CL960912 CL 36 R 9 19960912 1616 3733.46 7612.19 3733.19 7612.19 500.3 5.00 8.8 2 I I 7 CL960920 CL 38 R IO 19960920 103 I 3732.68 7558.57 3732.40 7558.65 532.9 5.00 6.1 2 I 2 6 
r: 
CL960920 CL 39 R 10 19960920 10 IO 3736.11 7556.93 3735.84 7557.01 514.9 5.00 6.1 2 1 2 6 
CL960920 CL 40 R 10 19960920 952 3738.65 7556.62 3738.39 7556.72 505.2 5.00 5.2 2 I 2 6 
CL960912 CL 41 R 11 19960912 1502 3730.00 7610.63 3730.17 7610.72 343.4 5.00 10.4 I 2 2 7 
CL960920 CL 42 R 11 19960920 931 3738.31 7559.88 3738.08 7559.89 426.5 5.00 9.8 2 I 2 6 
CL960916 CL 43 R II 19960916 131 I 3738.25 7613.95 3738.47 7613.96 407.9 5.00 10.4 I 1 I 2 
CL960916 CL 44 R II 19960916 1327 3738.88 7614.69 3739.09 7614.75 399.7 5.00 11.0 I I I 2 
CL960920 CL 45 R 12 19960920 II 17 3726.22 7602.09 3725.95 7602.20 527.5 5.00 13.0 2 I 2 6 
CL960916 CL 47 R 12 19960916 1423 3736.24 7608.78 3736.07 7608.70 337.6 5.00 13.4 2 2 2 2 
CL960916 CL 48 R 12 19960916 1405 3737.39 7607.91 3737.23 7607.91 296.5 5.00 13.4 2 2 2 2 
CL960909 CL 67 s SOI 19960909 1420 3709.16 7617.29 3709.22 7617.12 281.1 5.00 J.8 2 I 2 6 
CL960910 CL 71 s S02 I 99609 IO 1026 3705.33 7601.36 3705.53 7601.36 370.6 5.00 3.0 I I 2 3 
CL960912 CL 76 s sos 19960912 1417 3723.06 7613.93 3723.23 7613.89 320.8 5.00 2.4 I 2 2 6 
CL9609!0 CL 78 s S06 19960910 935 3711.39 7600.83 3711.27 7600.66 340.8 5.00 4.3 2 2 2 2 
CL960912 CL 84 s S09 19960912 ·1654 3733.74 7616.49 3733.79 7616.69 317.6 5.00 J.5 I 2 2 7 












Table 23. " f 
October 1996 ~ auon Beginning Beginning Endin& Ending Latitude Longitude I.atitu e Longituae 3658:66 :, ,:, ,:,:, 5:00 CL961016 CL 2 R I 19961016 950 7603.49 3658.49 7603.61 363.9 7.7 2 2 3 I CL961015 CL 4 R I 19961015 1315 3702.81 7611.32 3702.77 7611.03 446.7 5.00 7.6 2 2 2 3 , I CL961016 CL 5 R 2 19961016 1044 3703.65 7601.20 3703.47 7601.31 373.0 5.00 4.4 2 2 3 2 
CL961016 CL 7 R 2 19961016 1057 3703.90 7601.20 3703.95 7601.49 450.1 5.00 4.3 2 2 3 2 
CL961002 CL 8 R 2 19961002 944 3709.08 7558.98 3708.90 7558.89 360.5 5.00 6.4 2 2 I I 
CL961015 CL 9 R 3 19961015 1339 3704.72 7607.23 3704.67 7607.01 346.8 5.00 13.1 2 2 2 3 
CL961016 CL 10 R 3 19961016 1159 3707.63 7604.21 3707.82 7604.33 396.5 5.00 8.1 2 2 2 2 
CL961016 CL II R 3 19961016 1325 3709.36 7613.24 3709.03 7613.14 630.1 5.00 I 1.0 2 2 2 3 
CL961016 CL 12 R 3 19961016 1256 3710.02 7609.87 3709.87 7609.94 297.6 5.00 I 1.0 2 2 2 2 
CL961016 CL 13 R 4 19961016 1019 3702.16 7603.79 3702.00 7603.73 310.2 5.00 18. I 2 2 3 I 
CL961015 CL 15 R 4 19961015 1400 3705.12 7607.57 3705.38 7607.47 505.2 5.00 13.1 I 2 2 5 r;# CL961015 CL 16 R 4 19961015 1415 3706.69 7608.65 3706.60 7608.45 346.5 5.00 13.4 2 I 2 5 CL961009 CL 17 R 5 19961009 1527 3711.86 7617.99 3711.69 7618.03 320.8 5.00 6.1 2 I 2 6 CL961009 CL 18 R 5 19961009 1601 3714.71 7619.78 3714.65 7619.31 722.5 5.00 4.9 2 2 3 I 
CL961009 CL 20 R 5 19961009 1350 3721.12 7611.03 3720.90 7611.01 408.8 5.00 8.5 2 I 2 6 
(~ CL961016 CL 22 R 6 19961016 1234 3711.65 7608.62 3711.51 
7608.71 293.2 5.00 9.3 2 2 2 2 
CL961002 CL 23 R 6 19961002 1201 3721.58 7601.41 3721.81 7601.38 428.6 5.00 9.8 I I I 2 
CL961002 CL 24 R 6 19961002 1215 3722.27 7601.20 3722.49 7601.19 407.9 5.00 9.8 I I I 2 
CL961009 CL 25 R 7 19961009 1545 3713.26 7619.56 3713.35 7619.81 414.7 5.00 9.4 I I 3 I 
CL961009 CL 26 R 7 19961009 1440 3714.92 7609.33 3714.72 7609.33 370.6 5.00 11.0 2 I 2 6 
I I 
CL961009 CL 27 R 7 19961009 1410 3719.46 7609.30 3719.25 7609.21 412.4 5.00 IO.I 2 I 2 6 {~ CL961009 CL 28 R 7 19961009 1315 3724.20 7606.12 3723.97 7605.96 490.6 5.00 12.2 2 I 2 5 
,., , ,I 
CL961002 CL 29 R 8 19961002 1030 3712.37 7603.10 3712.57 7603.19 395.0 5.00 16.5 I I I 1 
I 
CL961002 CL 30 R 8 19961002 1055 3714.66 7604.39 3714.83 7604.37 316.5 5.00 43.9 I I I I ry CL961002 CL 32 R 8 19961002 1135 3720.66 7604.42 3720.87 7604.46 393.8 5.00 14.3 1 I I 2 CL961009 CL 33 R 9 19961009 1234 3725.34 7613.38 3725.09 7613.34 467.2 5.00 5.5 2 I 3 5 ' 11 
CL961009 CL 34 R 9 19961009 1201 3729.64 7612.44 3729.86 ;~gj} 407.9 5.00 9.1 I 2 3 5 ' ' 
CL961002 CL 36 R 9 19961002 1604 3736.41 7613.69 3736.26 288.1 5.00 7.3 2 2 I 3 
ii 
CL961002 CL 37 R 10 19961002 1300 3728.40 7601.31 3728.63 7601.23 443.2 5.00 9.4 I I I 2 I 
CL961002 CL 39 R 10 19961002 1429 3737.41 7601.42 3737.27 7601.44 261.2 5.00 IO.I 2 2 1 2 r II 
CL961002 CL 40 R 10 19961002 1358 3739.42 7555.92 3739.64 7555.77 467.0 5.00 5.2 1 I 1 2 
CL961009 CL 41 R II 19961009 1131 3727.71 7608.27 3727.94 7608.28 426.5 5.00 11.3 I 2 3 5 
CL961009 CL 42 R II 19961009 1044 3730.79 7604.76 3730.61 7604.71 342.1 5.00 12.5 2 2 2 3 
CL961009 CL 43 R II 19961009 1022 3733.03 7606.75 3732.85 7606.60 403.9 5.00 12.2 2 2 I 3 
CL961002 CL 44 R II 19961002 1512 3738.60 7606.53 3738.79 7606.69 427.8 5.00 12.2 I I I 3 
CL961009 CL 45 R 12 19961009 1100 3729.95 7604.34 3729.77 7604.24 366.5 5.00 13.7 2 2 2 3 
CL961002 CL 46 R 12 19961002 1448 3737.65 7602.88 3737.52 7602.97 277.0 5.00 18.3 2 2 1 2 
CL961002 CL 47 R 12 19961002 1533 3738.85 7609.34 3738.71 7609.41 280.4 5.00 13.4 2 2 I 3 
CL961016 CL 68 s SOI 19961016 1355 3709.78 7617.46 3709.60 7617.35 373.0 5.00 1.8 2 2 2 2 
CL961016 CL 71 s S02 19961016 1136 3706.34 7558.94 3706.56 7558.89 414.7 5.00 3.4 I I I 2 
CL961011 CL 73 s S05 19961011 757 3713.47 7621.97 3713.33 7621.83 335.4 5.00 2.4 2 2 I 2 
CL961002 CL 77 s S06 19961002 1005 3710.57 7559.96 3710.74 7600.12 397.9 5.00 3.0 I I I I 
CL961002 CL 82 s S09 19961002 1627 3733.92 7616.63 3734.04 7616.81 352.4 5.00 3.0 1 I I 3 




Table 24. !J November 1996 
ow anuneters 
~ Beginning Beginning Distance Duration Depth Direction Sea Tidal Latitude Longitude m) min) (m) One Two State Stage :, . :,. CL961104 CL 3 R 1 19961104 1009 3659.77 7609:09 3659.60 7608.87 459.2 5.00 7.9 2 1 2 6 CL961112 CL 4 R 1 19961112 1026 3701.32 7616.96 3701.54 7616.85 440.6 5.00 5.5 I I 2 3 1:· CL961104 CL 5 R 2 19961104 1305 3703.60 7603.68 3703.82 7603.73 414.7 5.00 6.7 I I I ·1 ;:) CL961104 CL 6 R 2 19961104 1319 3704.08 7604.29 3704.24 7604.48 413.7 5.00 6.4 I I I 2 CL961104 CL 8 R 2 19961104 1414 3705.39 7605.28 3705.33 7605.55 424.9 5.00 6.7 2 2 I 2 ' CL961104 CL 9 R 3 19961104 933 3705.33 7608.92 3705.11 7608.78 459.8 5.00 9.8 2 I 2 6 CL961104 CL 10 R 3 19961104 915 3706.46 7610.19 3706.21 7610.11 478.9 5.00 10.4 2 I I 6 
CL961104 CL 11 R 3 19961104 851 3708.35 7611.58 3708.13 7611.50 425.4 5.00 11.0 2 l 2 6 
CL96l l04 CL 12 R 3 19961104 1101 3655.94 7602.92 3655.95 7602.61 471.2 5.00 13.l 2 l l 6 
CL961104 CL 13 R 4 19961104 1156 3656.64 7600.68 3656.56 7600.42 421.8 5.00 17.7 2 2 l I 
CL96l l04 CL 14 R 4 19961104 1122 3656.50 7602.25 3656.62 7602.40 318.4 5.00 15.5 I l I I 
CL96l 104 CL 15 R 4 19961104 1223 3658.35 7601.39 3658.52 7601.49 349.7 5.00 13.7 l I l l 
3 CL961ll3 CL 17 R 5 19961113 °1509 3710.24 7617.12 3710.37 7617.26 321.3 5.00 4.0 I 2 I 6 .- CL961105 CL 18 R 5 19961105 825 3716.17 7612.60 3715.95 7612.55 414.7 5.00 7.6 2 l I 6 I CL961105 CL 19 R 5 19961105 1153 3719.11 7611.90 3719.30 7611.93 355.0 5.00 8.5 I 2 1 7 
~ CL96l l04 CL 21 R 6 19961104 1449 3710.62 7607.99 3710.86 7608.10 475.1 5.00 8.5 1 I 1 2 CL96l 105 CL 23 R 6 19961105 947 3718.34 7602.72 3718.08 7602.81 500.8 5.00 7.3 2 I l 7 CL961105 CL 24 R 6 19961105 1105 3721.36 7600.89 3721.54 7600.81 355.0 5.00 7.9 I 2 I 7 CL961104 CL 25 R 7 19961104 1521 3712.87 7613.12 3713.01 7613.39 485.3 5.00 9.8 I I 2 2 CL961105 CL 26 R 7 19961105 845 3716.22 7610.09 3716.00 7610.03 417.7 5.00 11.0 2 l I 6 CL961105 CL 27 R 7 19961105 1206 3720.81 7610.68 3720.97 7610.67 296.9 5.00 11.3 I 2 I 7 ~ CL961105 CL 28 R 7 19961105 1228 3722.28 7608.22 3722.47 7608.24 353.4 5.00 11.3 I 2 l 7 ' CL961105 CL 29 R 8 19961105 915 3715.15 7604.88 3715.30 7604.92 284.5 5.00 39.0 I 2 I 6 CL961105 CL 30 R 8 19961105 1004 3718.62 7605.12 3718.80 7605.19 350.1 5.00 16.5 I 2 I 7 ~ CL961105 CL 31 R 8 19961105 1250 3723.83 7605.43 3723.98 7605.28 359.4 5.00 13.4 I 2 I 7 CL961106 CL 34 R 9 19961106 916 3730.25 7614.10 3730.05 7614.04 381.6 5.00 7.6 2 l I 5 CL961106 CL 35 R 9 19961106 905 3730.70 7614.19 3730.54 7614.07 348.0 5.00 8.5 2 I l 5 CL96l l06 CL 36 R 9 19961106 1037 3731.86 7612.30 3732.00 7612.47 366.0 5.00 8.8 I 2 0 6 CL961105 CL 37 R 10 19961105 1318 3726.11 7601.42 3726.29 7601.42 333.5 5.00 7.0 I 2 1 7 CL96l105 CL 39 R 10 19961105 1505 3736.04 7601.09 3736.26 7601.08 407.9 5.00 8.5 1 I I I ~ CL961105 CL 40 R 10 19961105 1530 3739.57 7557.27 3739.76 7557.15 396.5 5.00 7.9 1 I 1 1 CL961106 CL 41 R II 19961106 949 3727.41 7608.93 3727.25 7608.79 364.9 5.00 10.7 2 I I 5 CL961106 CL 42 R 11 19961106 1010 3729.91 7608.99 3730.02 7608.78 378.5 5.00 10.7 I 2 I 5 CL961106 CL 43 R 11 19961106 1110 3733.33 7606.62 3733.40 7606.38 386.9 5.00 11.9 I 2 I 6 CL961106 CL 44 R II 19961106 1133 3735.10 7609.28 3735.29 7609.28 352.1 5.00 12.5 I 2 0 6 
CL961105 CL 45 R 12 19961105 1333 3726.06 7602.35 3726.25 7602.36 352.4 5.00 12.8 I 2 I 7 
CL961105 CL 46 R 12 19961105 1400 3727.18 7604.53 3727.38 7604.45 390.0 5.00 17.1 I 2 I 7 
CL961105 CL 48 R 12 19961105 1614 3739.81 7607.75 3739.62 7607.81 363.7 5.00 13.1 2 2 I I 
CL961112 CL 66 s SOI 19961112 958 3704.29 7616.59 3704.09 7616.60 370.9 5.00 3.7 2 2 I 2 
CL961104 CL 70 s S02 19961104 1346 3705.10 7601.47 3705.31 7601.37 417.7 5.00 3.0 I I I 2 
CL961104 CL 73 s sos 19961104 1608 3713.35 7621.28 3713.21 7621.64 605.2 5.00 2.4 2 2 I 3 
CL961105 CL 80 s S06 19961105 1030 3719.54 7601.47 3719.70 7601.38 326.5 5.00 2.1 I 2 I 7 
CL961106 CL 82 s S09 19961106 838 3733.91 7616.62 3733.86 7616.37 390.9 5.00 3.4 2 1 I 5 











CL961202 CL 3 R I 19961202 1439 3704.07 3704.23 7613.43 306.1 5.00 6.1 I 1 2 2 
CL961202 CL 7 R 2 19961202 935 3708.35 7604.90 3708.23 7605.07 340.8 5.00 7.9 I 2 1 6 ~ CL961202 CL 8 R 2 19961202 912 3709.00 7607.83 3708.72 7607.87 522.4 5.00 8.2 2 I I 6 CL961202 CL 9 R 3 19961202 1235 3659.12 7603.94 3658.96 7604.11 393.2 . - 5.00 11.9 I 2 1 7 CL961202 CL 10 R 3 19961202 1137 3658.93 7602.01 3658.76 7601.93 337.6 5.00 11.3 2 I 2 6 CL961202 CL II R 3 199612.02 1124 3659.32 7602.36 3659.18 7602.20 355.5 5.00 10.7 2 I I 6 CL961202 CL 12 R 3 19961202 1058 3701.54 7605.82 3701.33 7605.84 390.3 5.00 IO.I 2 I I 7 CL961202 CL 13 R 4 19961202 1211 3656.94 7602.84 3656.91 7603.06 338.7 5.00 14.3 I 2 I 7 
CL961202 CL 14 R 4 19961202 1151 3658.44 7601.38 3658.29 7601.27 324.3 5.00 14.0 2 I 2 6 
CL961202 CL 15 R 4 19961202 1331 3700.19 7614.09 3700.03 7614.29 424.5 5.00 12.5 I I I I 
CL961203 CL 18 R 5 19961203 814 3714.38 7616.00 3714.57 7615.90 383.4 5.00 7.7 I 2 2 6 
CL961205 CL 20 R 5 19961205 1509 3720.39 7613.65 3720.22 7613.81 397.9 5.00 7.3 2 I 1 7 
CL961203 CL 23 R 6 19961203 944 3720.36 7601.96 3720.54 7601.95 333.9 5.00 8.2 1 2 1 6 
CL961203 CL 24 R 6 19961203 1106 3723.91 7600.10 3724.15 7600.03 457.3 5.00 4.9 I 2 2 6 
CL961202 CL 25 R 7 19961202 832 3711.48 7615.04 3711.23 7615.01 465.5 5.00 11.6 2 I I 6 
CL961203 CL 26 R 7 19961203 854 3718.36 7609.02 3718.56 7609.04 371.8 5.00 11.3 1 2 2 6 
··~ 
CL961203 CL 27 R 7 19961203 913 3720.12 7607.39 3720.32 7607.50 406.5 5.00 11.6 I 2 2 6 
CL961205 CL 28 R 7 19961205 1449 3720.91 7610.61 3720.72 7610.69 372.4 5.00 12.5 2 I I 7 
CL961202 CL 29 R 8 19961202 800 3714.52 7620.95 3714.40 7620.76 364.3 5.00 12.5 2 I I 6 
CL961205 CL 31 R 8 19961205 1433 3722.21 7610.07 3722.00 7610.05" 390.3 5.00 13.8 2 I 1 7 
t~ CL961203 CL 32 R 8 
19961203 1029 3723.13 7605.63 3723.38 7605.72 483.0 5.00 13.4 I 2 2 6 
CL961205 CL 34 R 9 19961205 1316 3729.16 7615.35 3728.93 7615.27 443.2 5.00 5.5 2 I 2 7 
CL961205 CL 36 R 9 19961205 1300 3731.16 7615.88 3730.93 7615.80 443.2 5.00 5.4 2 I 2 7 
CL961203 CL 39 R 10 19961203 1230 3730.93 7558.85 3731.13 7558.87 371.8 5.00 4.9 I 2 2 7 
CL961203 CL 40 R 10 19961203 1409 3737.88 7557.39 3738.09 7557.25 443.4 5.00 5.5 
I 
I 2 2 7 
r~ CL961205 CL 41 R 11 19961205 1409 3725.20 7608.62 3724.99 
7608.67 396.5 5.00 12.2 2 1 1 7 
CL961203 CL 42 R 11 19961203 1505 3735.46 7606.35 3735.30 7606.54 413.7 5.00 12.5 2 2 2 1 
\ ii 
CL961203 CL 43 R 11 19961203 1352 3737.23 7558.57 3737.45 7558.46 440.6 5.00 10.7 1 2 2 7 I 
CL961203 CL 44 R 11 19961203 1431 3737.93 7600.57 3737.75 7600.59 334.9 5.00 10.6 2 2 2 I 
CL961203 CL 45 R 12 19961203 1132 3726.88 7602.89 3727.08 7603.01 413.0 5.00 14.6 I 2 2 6 
CL961203 CL 46 R 12 19961203 1151 3728.58 7604.34 3728.78 7604.49 435.0 5.00 15.2 I 2 2 6 
CL961203 CL 48 R 12 19961203 1316 3732.76 7603.29 3732.97 7603.24 396.5 5.00 13.4 1 2 2 7 
CL961202 CL 68 s SOI 19961202 1508 3706.56 7615.74 3706.73 7615.83 343.4 5.00 3.4 1 I 2 2 CL961202 CL 71 s S02 19961202 1010 3707.57 7558.66 3707.73 7558.67 296.9 5.00 3.0 I 2 1 7 CL961202 CL 73 s sos 19961202 1540 3710.55 7617.82 3710.70 7618.01 400.7 5.00 4.0 1 1 2 3 
CL961203 CL 80 s SOG 19961203 959 3720.37 7600.83 3720.60 7600.73 452.4 5.00 3.0 I 2 I 6 


























Atmospheric and hydrographic data for the tributaries by month. 
A. To conserve space, some variables are presented as coded 
values. Code keys are presented in Table 1 (p. 10). 
B. Due to measurement error( calibration differences and 
instrument drift) associated with the hydrographic 
equipment used to measure temperature, salinity and 
dissolved oxygen, some calculated saturations presented 





JA960116 J05 5.8 6 40 I 1.4 Z:13 11.74 98.1 
JA960116 Jl3 8.5 3 40 I 1.3 2.40 12.10 100.6 
' 
JA960116 Jl7 6.7 4 40 2 I.I 2.43 11.94 96.3 
JA960116 J24 15.2 4 40 I 0.9 2.87 11.69 91.7 
JA960116 J27 9.1 4 40 I 0.6 2.50 11.45 88.4 
JA960116 JA J35 7.3 2 320 I 0.2 2.30 10.73 82.1 
' 
JA960116 JA J40 4.3 4 320 I 0.1 2.30 
12.24 9i5 12.06 RA960117 RA R02 18.9 I 250 0 2.3 1.63 15.6 1.40 17.3 96:7 
RA960117 RA RIO 18.6 0 0 0 2.5 1.97 14.9 12.11 96.9 1.69 18.3 10.36 84.2 
RA960117 RA Rl5 14.6 0 0 0 1.9 2.11 14.1 12.34 98.6 1.41 17.3 11.23 90.0 
RA960117 RA R20 11.9 2 160 0 
Z:30 94:0 
·~ 
RA960118 RA R25 7.9 2 140 I 1.0 12.4 11.85 1.53 14.5 11.61 91:6 
RA960118 RA R30 6.4 4 140 2 0.6 2.00 8.0 2.00 14.0 
RA960118 RA R35 5.2 2 140 2 0.4 2.00 5.0 3.00 8.0 
RA960118 RA R40 4.0 2 140 2 0.3 1.84 3.4 11.00 81.1 1.62 3.9 11."10 81:6 
.·~ 
RA960117 RA 2 3.7 I 250 0 1.5 1.64 15.6 12.14 96.8 1.33 16.8 11.93 95.1 
RA960117 RA 3 7.3 I 250 0 2.3 1.79 15.8 12.26 98.3 1.41 17.3 11.97 96.0 
RA960117 RA 5 9.4 I 220 0 2.5 1.72 16.3 13.01 104.4 1.45 17.3 12.87 103.3 
RA960117 RA 7 14.3 0 0 0 2.0 1.97 15.2 12.12 97.2 1.36 17.5 I I.IO 89.0 
RA960117 RA 9 3.4 0 0 0 2.70 13.7 12.65 102.4 1.50 12.0 
r(~ RA960117 RA 12 7.9 0 0 0 i:5 9io 1.00 14.0 I0.°89 RA960117 RA 14 IO.I 0 0 0 1.48 14.4 12.32 1.38 16.9 8io 
RA960117 RA 15 18.3 0 0 0 1.8 2.60 14.4 12.10 98.1 1.57 15.7 10.57 84.2 
RA960118 RA 17 3.1 0 0 4 1.2 2.79 13.1 11.45 92.5 1.57 14.5 11.36 89.7 
RA960118 RA 20 4.6 0 0 I 1.4 2.42 13.5 11.26 90.3 1.60 14.9 11.42 90.5 \~ RA960118 RA 21 9.4 0 0 4 1.4 1.94 13.8 11.61 92.1 1.38 15.8 11.44 90.7 RA960118 RA 22 13.7. 0 0 4 1.7 2.37 13.6 11.40 91.4 1.41 16.3 11.60 92.4 
RA960118 RA 24 2.4 3 140 I 0.5 2.00 4.0 2.00 5.0 
RA960118 RA 25 5.2 3 140 2 0.4 1.57 3.5 11.22 82.1 1.58 5.1 11."11 8Z:3 
/(~ YK960115 YK Y02 11.3 5 40 0 1.4 2.64 19.2 11.07 92.8 1.93 22.0 10.79 90.6 
YK960115 YK Y05 15.8 4 40 0 2.7 2.50 18.4 11.41 94.8 1.97 22.6 10.31 87.0 
YK960115 YK YIO 7.0 0 0 0 1.4 1.87 17.6 11.51 93.6 1.98 21.1 10.82 90.4 
YK960115 YK Yl5 6.4 0 0 0 I.I 1.67 14.9 11.84 94.0 1.64 18.6 10.27 83.6 
YK960115 YK Y20 7.0 0 0 0 0.8 2.52 12.9 11.42 91.5 1.52 15.7 11.40 90.7 ri YK960115 YK Y25 7.9 I 40 0 0.7 2.40 9.9 I 1.33 88.6 1.52 13.8 10.98 86.2 YK960115 PM Y30 6.4 2 40 0 0.5 1.75 3.6 I 1.36 83.6 1.22 4.4 I I.19 81.6 
YK960115 PM Y35 5.2 I 90 0 0.2 1.26 0.4 11.90 84.5 0.90 5.0 11.71 85.0 
YK960115 PM Y40 4.0 I 90 0 0.1 1.04 0.1 12.03 84.8 0.94 0.1 11.73 82.4 
'(~ YK960111 YK I 1.5 2 360 I 1.0 (62 9(2 1.38 20.7 11.08 90.9 YK960111 YK 3 7.9 4 360 I 1.6 20.5 11.07 1.67 20.6 11.70 96.6 
YK960115 YK 6 11.9 0 0 0 1.2 2.08 17.4 
95:5 
2.11 21.9 11.02 92.9 
YK960111 YK 7 16.5 6 360 I 1.0 1.53 20.9 11.58 2.42 23.8 11.04 95.0 
YK960111 YK 8 16.2 4 360 I 0.9 1.23 20.1 11.04 89.8 2.30 22.8 10.61 90.4 
/~ YK960115 YK IO 2.7 0 0 0 0.4 1.66 15.0 11.70 92.9 1.53 14.9 11.73 92.8 
YK960115 YK 12 6.4 0 0 0 I.I 1.67 14.9 11.84 94.0 1.64 18.6 10.27 83.6 
YK960115 YK 13 IO.I 0 0 0 1.2 1.70 15.4 11.85 94.5 1.75 19.9 10.81 89.0 














re JA960213 JA J05 5.8 2.0 5 320 I 0:1 2.76 11:0 12.45 99.! 2.92 15.0 12.36 101.5 JA960213 JA Jl3 8.8 1.0 8 320 I 0.3 2.62 6.6 12.67 97.5 2.48 18.2 I 1.86 98.4 ~ JA9602!3 JA Jl7 7.6 3.0 8 320 I 0.2 3.31 3.4 12.71 97.4 3.06 6.5 12.43 96.7 JA960213 JA J24 8.5 2.0 8 320 I 0.2 3.48 0.3 12.48 94.1 3.40 2.4 12.78 97.5 JA9602!3 JA J27 8.5 2.0 8 320 I 0.1 3.33 0.1 12.77 95.8 3.83 0.1 12.93 98.3 JA9602!3 JA J35 7.3 4.0 8 320 I 0.1 2.65 0.1 12.82 94.4 2.65 0.1 12.99 95.7 JA960213 JA J40 5.2 2.0 8 320 I 0.1 2.79 0.1 12.73 94.! 2.70 0.1 12.95 95.5 ~ RA960215 RA R02 18.0 7.0 4 70 2 2.2 2.40 13.2 13.10 104.8 1.60 14.1 13.30 104.8 RA960215 RA RIO 18.6 8.0 0 0 I 2.2 2.20 13.0 13.20 104.9 1.80 13.9 13.20 104.4 RA960215 RA R15 16.8 6.0 0 0 2 1.7 2.20 12.0 13.40 105.8 1.70 13.7 13.10 103.2 RA960215 RA R20 19.8 6.0 0 0 2 1.2 2.10 I 1.0 13.60 106.3 1.90 12.6 13.60 106.9 
ii "9 RA960214 RA R25 8.8 9.0 5 290 I 3:8 RA960214 RA R30 5.8 12.0 3 290 I 0.3 2.53 12.49 94.0 2.14 6.1 12.36 93.5 
RA960214 RA R35 4.6 11.0 I 290 I 0.2 2.50 2.4 12.43 92.6 2.31 2.3 12.77 94.6 
RA960214 RA R40 2.1 12.0 3 290 2 0.1 2.35 0.1 12.58 91.9 2.23 0.1 12.76 92.9 
RA960215 RA I 1.8 5.0 5 40 2 2.0 
12:8 13.20 
2.90 12.4 14.60 I 17.7 
' -~ 
RA960215 RA 4 6.7 10.0 0 0 I 1.6 2.30 105.0 2.00 12.9 13.60 107.4 
RA960215 RA 5 I 1.6 6.0 5 40 2 2.4 2.20 12.5 12.80 101.4 1.80 13.6 13.40 105.8 
ft: RA960215 RA 8 13.1 8.0 I 
140 I 1.9 2.30 12.0 13.00 102.9 2.00 12.2 13.40 105.4 
RA960215 RA 9 2.7 10.0 0 0 I 1.7 2.20 12.8 14.30 113.5 2.10 12.8 14.40 114.0 
RA960215 RA 12 8.5 7.0 0 0 2 1.2 2.10 11.7 13.20 103.7 1.90 12.8 13.20 103.9 
' RA9602!5 RA 13 IO.I 7.0 0 0 2 1.8 2.20 12.2 13.10 103.5 1.80 13.5 13.80 108.9 , 
RA960215 RA 16 13.7 5.0 0 0 2 1.2 2.10 10.9 13.20 103.1 1.90 12.3 13.10 102.8 
RA960214 RA 18 2.1 11.0 7 270 I 
RA960214 RA 19 4.3 11.0 9 290 I 0.5 
2:4 
2.50 11.4 
' RA960214 RA 21 7.9 10.0 5 290 I 2.37 13.57 100.8 2.03 8.5 13.82 106.0 
RA960214 RA 22 7.9 12.0 I 290 I 0.3 2.53 I.I 12.48 92.2 2.42 1.2 12.80 94.4 
RA9602!4 RA 23 2.4 10.0 4 290 I 0.2 
2:4 
2.65 4.5 12.66 96.1 
RA960214 RA 26 4.6 11.0 I 290 I 0.2 2.50 12.43 92.6 2.31 2.3 12.77 94.6 
YK960207 YK Y02 14.0 2.0 3 180 I 1.2 0.54 16.1 12.46 96.8 0.63 17.3 11.85 93.0 
I ' YK960207 YK Y05 14.6 2.0 3 160 I 1.2 1.14 16.1 12.89 101.8 0.66 17.5 11.83 93.1 
YK960201 YK YIO 8.8 1.0 2 40 2 0.8 3.13 IO.I 12.12 96.8 3.55 18.9 I 1.66 99.9 
YK960201 YK Yl5 9.1 2.0 2 40 2 0.6 3.38 9.7 11.70 93.8 3.81 18.2 10.53 90.4 
YK960201 YK Y20 6.7 0.0 1 40 2 0.5 3.16 7.7 11.53 90.6 3.88 17.2 10.37 88.6 
YK960201 YK Y25 7.6 1.0 2 40 2 0.4 3.18 6.3 10.80 84.1 3.95 16.2 10.23 86.9 
YK960201 PM Y30 6.4 0.0 2 40 2 0.2 3.55 3.8 10.58 81.8 4.20 8.3 10.23 83.0 
YK960201 PM Y35 5.5 0.0 2 40 2 0.1 3.93 0.1 10.89 83.0 4.10 0.7 11.28 86.7 
YK960201 PM Y40 3.4 4 40 2 0.1 3.91 0.0 10.94 83.3 3.95 0.0 I I.I I 84.6 
YK960207 YK 2 3.7 1.0 I 160 I 0.6 1.16 16.0 12.50 98.7 1.05 16.5 12.75 100.7 
YK960207 YK 3 3.4 6.0 2 90 I 1.2 1.12 16.2 12.54 99.0 1.02 16.3 12.65 99.7 
YK960207 YK 5 I 1.6 3.0 3 180 I 1.3 I.II 16.0 12.66 99.8 0.68 16.8 12.29 96.3 
YK960207 YK 7 17.7 2.0 3 160 I 1.2 0.78 16.0 12.43 97.1 0.69 19.0 I 1.52 91.7 
t! YK960207 YK 8 17.1 6.0 2 180 I 1.4 0.76 16.2 12.72 99.5 0.66 19.0 I 1.73 93.3 YK960201 YK 10 1.5 1.0 2 40 2 0.4 3:02 6:5 10.°89 M6 3.01 6.6 I 1.39 88.5 YK960201 YK 12 6.1 2.0 2 40 2 0.4 3.83 14.5 10.46 87.6 YK960201 YK 14 IO.I 1.0 2 40 2 0.5 3.36 8.9 10.94 87.2 3.86 17.2 10.34 88.3 YK960201 YK 15 1.5 2.0 I 40 2 0.2 3.41 9.5 10.92 87.5 YK960201 YK 16 1.8 1.0 2 40 2 4:5 10.°94 3.36 6.4 10.94 85.7 YK960201 YK 18 6.4 2.0 I 40 2 0.2 2.96 83.7 4.01 15.1 10.34 87.4 
YK960201 YK 19 9.1 1.0 I 40 2 0.4 2.99 6.7 10.71 83.3 3.90 16.4 10.15 86.3 









1A960318 lA 105 
1A960318 lA 113 
1A960318 lA 117 
1A960318 lA 124 
1A960318 lA 127 
1A960319 lA 135 
1A960322 lA 140 
1A960318 lA I 
1A960318 lA 3 
1A960318 lA 5 
1A960318 JA 7 
1A960318 JA 8 
1A960318 lA JO 
JA960318 JA II 
JA960318 lA 14 
1A960318 lA 15 
JA9603!8 JA 18 
1A960322 JA 19 
1A960322 lA 20 
1A960319 lA 21 
1A960322 JA 24 
RA960304 RA R02 
RA960304 RA RIO 
RA960304 RA R15 
RA960304 RA R20 
RA960305 RA R25 
RA960305 RA R30 
RA960305 RA R35 
RA960305 RA R40 
RA960304 RA 2 
RA960304 RA 3 
RA960304 RA 6 
RA960304 RA 8 
RA960304 RA 9 
RA960304 RA 12 
RA960304 RA 14 
RA960304 RA 16 
RA960304 RA 17 
RA960305 RA 19 
RA960304 RA 21 
RA960304 RA 22 
RA960305 RA 23 
RA960305 RA 26 
YK960314 YK Y02 
YK960314 YK Y05 
YK960314 YK YIO 
YK960314 YK Yl5 
YK960314 YK Y20 
YK960314 YK Y25 
YK960313 PM Y30 
YK960313 PM Y35 
YK960313 PM Y40 
YK9603!4 YK 2 
YK960314 YK 4 
YK960314 YK 5 
YK960314 YK 7 
YK960314 YK 8 
YK960314 YK 10 
YK9603!4 YK 12 
YK960314 YK 14 
YK960314 YK 15 
YK960314 YK 16 
YK960314 YK 18 
YK960313 YK 19 


































































9.0 3 40 2 
12.0 3 90 2 
12.0 3 70 2 
13.0 I 70 2 
13.0 3 90 2 
11.1 IO 140 5 
6.2 8 290 0 
IO.O I 40 2 
I0.0 I 40 2 
9.0 3 40 2 
9.0 3 40 2 
9.0 3 40 2 
12.0 3 70 2 
11.0 I 40 2 
12.0 I 40 2 
13.0 I 70 2 
13.0 3 70 2 
9.3 8 290 0 
8.4 8 290 0 
JO.I 10 140 5 
9.3 8 290 0 
8.2 I I IO 0 
9.7 0 0 0 
7.1 3 220 0 
11.9 3 220 0 
13.2 7 220 2 
11.2 7 220 2 
11.6 7 220 2 
12.3 IO 220 2 
8.2 I I IO 0 
5.6 1 110 0 
7.4 0 0 0 
7.6 0 0 0 
6.1 3 220 0 
10.3 3 220 0 
9.1 3 220 0 
9.7 3 220 0 
8.6 5 220 0 
13.9 7 220 2 
I0.9 5 220 0 
9.4 3 220 0 
11.8 6 220 2 
12.1 6 220 2 
12.0 I 220 0 
13.0 I 250 0 
13.0 0 0 0 
15.0 3 140 0 
14.0 3 140 0 
15.0 0 0 0 
16.0 2 250 I 
16.0 0 0 I 
15.0 0 0 I 
7.0 3 160 I 
13.0 0 0 0 
11.0 3 220 0 
13.0 0 0 0 
13.0 0 0 I 
15.0 I 220 0 
15.0 0 0 0 
15.0 3 140 0 
15.0 3 140 0 
15.0 0 0 0 
16.0 I 140 0 
14.0 0 0 I 
20.0 0 0 I 
1.6 6.59 18.4 I0.77 99:1 6.57 18.4 98.9 
0.7 7.69 13.2 13.49 123.2 7.05 15.9 106.3 
0.7 8.44 7.4 11.43 I02.3 7.99 9.6 100.6 
0.4 9.56 3.1 9.71 86.8 8.77 4.0 87.1 
0.3 9.61 1.2 9.77 86.4 8.99 2.4 76.6 
0.2 9.42 0.4 9.94 87.I 9.32 0.3 82.0 
0.1 8.90 0.1 9.50 82.0 7.i6 15:1 103:2 0.7 7.44 15.2 12.29 113.0 11.26 
1.0 6.91 17.5 11.09 I02.3 6.72 17.9 11.05 101.7 
1.6 6.59 18.4 I0.72 98.7 6.55 18.4 10.74 98.8 
2.2 6.91 17.3 IO.SI 99.5 6.04 20.6 10.56 97.3 
1.8 6.55 17.8 I0.79 98.8 6.27 19.4 10.68 98.2 
0.5 8.80 6.8 11.20 100.8 8.12 8.8 10.60 95.0 
0.4- 7.95 11.7 13.03 118.6 7.10 15.7 I 1.28 103.3 
0.5 7.79 13.0 14.02 128.2 7.12 15.5 11.57 105.8 
0.2 11.25 1.9 9.41 86.9 11.22 1.9 9.51 87.7 
0.4 9.30 2.1 9.72 85.8 9.15 2.3 9.81 86.4 
0.1 8.80 0.1 9.70 83.6 8.60 0.1 9.70 83.2 
0.1 8.60 0.1 9.80 84.0 8.50 0.1 9.90 84.7 
0.1 11.37 1.0 9.83 90.5 I 1.39 1.0 9.90 91.2 
0.1 9.60 0.1 9.30 81.7 9.50 0.1 9.30 81.5 
2.7 4.75 11.7 11.36 95.6 3.73 14.5 11.11 92.8 
2.8 5.13 11.2 11.44 96.9 4.13 13.3 10.93 91.5 
1.2 4.88 IO.I 11.25 94.0 4.33 12.8 10.24 85.9 
1.0 5.40 8.8 11.53 96.7 4.48 12.0 10.35 86.7 
0.4 5.31 7.8 I0.89 90.5 4.98 8.8 10.29 85.4 
0.1 5.40 1.9 I0.60 84.9 5.36 2.4 10.40 83.5 
0.1 5.36 0.9 I0.73 85.3 5.08 1.2 10.62 84.0 
0.1 6.41 0.1 10.61 86.2 6.37 0.0 10.50 85.I 
2.6 5.15 12.5 11.17 95.4 4.13 125 11.18 93.1 
2.5 4.38 12.0 7.06 59.0 4.17 12.1 11.26 93.6 
3.0 4.68 11.8 11.37 95.6 4.16 13.1 11.25 94.J 
2.1 4.95 11.3 11.55 97.4 4.08 13.4 11.31 94.6 
1.4 4.88 10.6 11.74 98.4 4.70 10.6 11.74 97.9 
1.6 5.81 9.0 11.38 96.6 4.73 10.3 11.04 92.0 
1.7 5.10 I0.2 10.32 86.7 4.38 12.6 10.37 87.0 
1.2 5.44 8.8 11.44 96.1 4.60 11.2 10.75 89.8 
0.8 5.63 9.4 11.91 100.9 4.76 JO.I 11.86 98.7 
0.7 5.33 8.6 11.42 95.5 5.28 8.6 11.43 95.5 
0.9 5.63 8.5 12.11 102.0 4.62 11.2 10.52 87.9 
0.5 5.62 4.7 I0.67 87.6 4.98 6.1 10.38 84.6 
0.2 5.46 2.2 I0.63 85.5 5.05 2.9 10.41 83.2 
0.2 5.36 I.I I0.66 84.9 5.31 I.I 10.58 84.1 
1.9 5.43 16.4 11.11 98.1 4.80 17.6 10.34 90.6 
1.8 5.36 16.4 I0.89 96.0 4.46 19.2 10.41 91.4 
1.5 6.72 14.2 11.82 106.2 5.28 16.1 10.66 93.6 
0.4 6.77 11.5 12.52 110.6 5.59 14.1 10.95 95.6 
0.5 8.02 10.0 12.52 112.9 6.13 10.7 11.66 100.9 
0.4 6.75 7.9 11.86 102.3 6.21 9.4 10.85 93.2 
0.3 7.20 1.5 9.90 82.8 6.40 3.1 9.80 81.2 
0.3 7.30 0.1 I0.20 84.7 6.80 0.1 10.20 83.7 
0.3 7.20 0.0 I0.50 86.9 7.10 0.0 10.40 85.9 
2.1 5.31 16.8 11.47 IOJ.3 5.38 16.8 11.52 101.9 
1.5 5.84 15.4 11.24 99.6 5.10 17.0 10.26 90.2 
2.5 4.87 16.8 10.86 94.8 4.57 17.9 10.44 91.2 
2.3 5.18 16.4 11.45 100.5 4.12 22.0 9.83 87.2 
1.7 5.36 16.1 11.12 97.8 4.93 17.3 10.44 91.6 
0.3 
6:93 12:0 
6.24 13.3 12.97 114.5 
0.6 12.40 I I0.3 5.92 13.1 12.12 106.0 
0.5 6.90 10.9 12.61 111.3 5.74 13.3 11.18 97.5 
7.61 9.9 13.62 121.5 6.85 10.3 12.53 I 10.0 
0.4 8.20 9.6 12.24 I I0.5 7.16 9.5 12.11 106.6 
0.4 7.12 5.9 10.42 89.5 6.67 7.4 10.58 90.8 
0.8 7.10 9.5 13.50 118.7 5.20 13.9 10.40 89.8 
0.4 6.50 5.8 10.60 89.6 6.40 7.7 10.90 93.1 
38 
I 
F- 0:9 10:48 ,::, 1A960408 1A 105 5.8 12.0 5 340 0 11.0 10.19 97.9 9.84 13.8 9.55 92.1 1A960408 1A 113 11.0 13.0 3 340 0 1.0 11.50 7.9 11.00 106.1 . 10.19 13.1 9.37 90.7 ~ 1A960408 1A 117 7.6 15.0 3 320 0 0.4 12.59 2.5 5.47 52.2 10.76 5.6 8.98 83.9 1A960408 1A 124 7.3 15.0 3 320 0 0.2 11.99 0.7 9.59 89.4 11.45 1.0 9.82 90.6 1A960409 1A 127 9.1 8.0 I 360 5 0.2 11.68 0.1 9.73 89.7 11.80 0.2 9.84 91.0 1A960409 1A 135 7.9 7.0 I 320 6 0.3 12.04 0.1 10.00 92.9 12.10 0.1 9.82 91.4 ~ 1A960409 1A 140 5.8 8.0 4 320 5 0.4 11.17 0.1 9.82 89.5 11.20 0.1 9.93 90.5 1A960408 1A 2 3.7 12.0 5 290 0 0.7 10.56 9.8 10.11 96.6 9.87 11.7 10.06 95.8 1A960408 1A 3 4.6 10.0 7 340 0 1.0 9.87 13.7 9.94 95.8 9.71 14.4 9.90 95.5 1A960408 1A 6 7.0 12.0 5 340 0 0.9 10.35 11.5 10.79 103.7 9.84 15.0 9.68 94.0 1A960408 1A 7 16.2 10.0 7 340 0 0.9 9.91 13.3 10.02 96.4 8.76 21.9 9.17 90.9 ~ 1A960408 1A 8 19.2 10.0 7 340 0 I. I 10.04 13.6 9.82 95.0 8.87 21.0 9.13 90.2 1A960408 1A 9 2.4 16.0 3 320 0 0.2 12.31 1.6 9.55 90.1 11.02 2.0 9.26 85.1 1A960408 1A II 6.4 11.0 3 340 0 1.0 10.76 8.2 11.47 109.0 10.19 11.4 9.64 92.3 1A960408 1A 14 11.3 15.0 3 340 0 0.9 11.09 6.9 10.51 99.8 10.28 12.7 9.17 88.7 ~ 1A960409 1A 16 2.4 8.0 I 320 6 0.3 11.53 0.1 10.47 96.2 11.62 0.1 10.41 95.8 1A960409 JA 17 6.7 7.0 I 360 6 0.3 11.55 0.5 9.85 90.7 11.59 0.8 9.54 88.1 1A960409 1A 19 9.8 9.0 5 360 5 0.4 11.46 0.6 9.83 90.4 11.33 2.1 9.29 86.0 1A960409 1A 20 19.5 9.0 4 320 5 0.4 11.25 0.1 9.80 89.4 11.30 0.1 9.80 89.5 1A960409 1A 22 2.4 7.0 5 360 5 0.3 11:86 11.63 0.1 10.08 92.8 f: 1A960409 1A 23 4.6 7.0 2 320 5 0.4 0.1 9.94 92.0 11.89 0.1 9.89 91.6 RA960418 RA R02 18.0 13.0 0 0 0 1.2 11.35 9.8 10.93 106.3 10.97 11.0 10.86 105.5 RA960418 RA RIO 18.9 15.0 0 a 0 1.1 11.70 9.3 10.09 98.6 10.45 12.0 9.62 93.0 RA960418 RA R15 16.2 16.0 0 0 0 0.7 11.99 7.8 8.60 83.8 10.83 10.3 9.23 89.0 ~ RA960418 RA R20 19.2 16.0 I 180 0 0.3 11.96 7.2 8.57 83.1 10.76 9.9 8.16 78.4 RA960415 RA R25 9.4 12.8 5 140 2 0.3 12.11 6.7 8.23 79.8 11.20 8.1 7.86 75.4 RA960418 RA R30 5.2 17.0 2 180 0 0.2 13.03 1.4 8.72 83.5 12.85 2.2 8.50 81.5 RA960418 RA R35 5.5 19.0 2 180 0 0.2 13.15 0.5 9.00 86.0 13.16 0.7 8.90 85.1 RA960418 RA R40 6.1 21.0 2 180 0 0.2 13.48 0.0 9.37 89.9 13.12 0.0 9.27 88.2 f! RA960418 RA I 2.7 16.0 6 140 0 1.4 12.44 10.6 11.96 119.8 12.36 10.6 12.19 121.9 RA960418 RA 4 7.9 16.0 8 140 0 I. I 12.32 9.9 11.81 117.5 11.22 10.7 11.56 112.7 RA960418 RA 5 12.2 16.0 6 140 0 1.4 12.22 10.3 11.99 119.3 11.42 10.6 11.74 114.9 RA960418 RA 7 15.2 16.0 8 140 0 1.0 12.49 9.7 11.68 116.5 10.38 12.4 10.23 99.0 RA960418 RA 10 4.3 17.0 I 180 0 0.3 11.86 7.3 8.24 79.8 11.93 7.7 7.90 76.8 f! RA960418 RA 12 6.4 16.0 8 140 0 1.3 12.17 9.7 10.96 108.5 11.75 9.8 10.84 106.4 RA960418 RA 13 12.5 15.0 8 140 0 1.0 12.87 9.4 10.45 104.9 11.27 10.2 IO.II 98.4 RA960418 RA 15 16.8 15.0 0 0 0 0.7 11.58 8.5 8.89 86.2 10.74 10.8 9.51 91.8 RA960415 RA 17 2.1 12.7 8 140 2 0.2 tZ:60 12.30 6.3 8.34 81.1 f: RA960415 RA 20 7.3 13.1 8 140 2 0.3 5.1 7.75 75.3 12.39 5.8 7.60 73.8 RA960415 RA 21 14.0 12.0 5 110 2 0.7 11.99 7.8 8.77 85.4 9.54 10.3 9.37 87.7 RA960415 RA 22 9.1 12.2 8 140 2 0.3 12.47 5.9 8.15 79.3 12.36 6.3 8.02 78.1 RA960418 RA 23 1.8 18.0 I 180 0 0.2 13.41 0.8 8.96 86.2 13.40 0.9 8.90 85.7 RA960418 RA 24 2.1 19.0 2 180 0 0.2 13.43 0.0 9.33 89.4 13.36 0.0 9.32 89.2 
RA960418 RA 26 4.0 19.0 I 180 0 0.2 13.30 0.0 9.33 89.1 13.18 0.0 9.29 88.5 
YK960404 YK Y02 11.3 14.4 5 140 0 1.7 11.06 14.4 10.88 108.2 8.38 18.6 8.39 80.7 
YK960404 YK Y05 13.4 16.1 7 140 0 1.3 10.29 14.4 11.15 109.0 8.71 17.2 9.23 88.6 
YK960404 YK YIO 8.8 16.4 10 140 I 1.2 12.77 12.2 12.82 130.6 9.50 15.4 10.00 96.6 
YK960405 YK Y15 9.1 I I.I 6 360 2 0.4 11.71 8.6 9.36 91.1 10.45 12.3 7.89 76.4 
YK960405 YK Y20 7.3 13.2 7 360 2 0.4 11.81 7.4 9.16 88.7 11.68 8.6 8.89 86.5 
YK960405 YK Y25 8.5 13.2 5 360 I 0.3 12.22 6.4 9.16 88.9 11.80 8.2 8.86 86.2 
YK960405 PM Y30 8.2 12.9 7 360 2 0.1 12.55 0.1 9.17 86.2 12.50 0.1 9.31 87.4 
YK960405 PM Y35 7.0 12.8 10 360 2 0.2 13.13 0.0 9.31 88.6 13.13 0.0 9.34 88.9 
YK960405 PM Y40 4.3 14.1 10 360 2 0.4 12.78 0.0 9.31 87.9 12.72 0.0 9.42 88.8 
YK960404 YK 2 3.4 16.4 I 140 0 1.7 11.02 14.5 11.60 115.4 10.78 14.6 11.82 117.0 
'F'· YK960404 YK 4 7.0 13.2 7 140 I 1.7 12.04 13.5 11.67 
118.0 9.05 16.8 9.10 87.8 
YK960404 YK 5 14.3 16.0 I 140 0 2.2 11.57 14.5 10.85 109.2 7.89 20.1 8.34 80.1 
·) YK960404 YK 7 11.6 14.2 8 140' 0 2.2 11.86 14.4 10.96 111.0 8.66 17.8 8.80 84.7 YK960404 YK 8 16.2 13.6 8 140 0 1.3 13.60 13.8 11.28 118.2 8.69 17.6 9.82 94.5 
YK960405 YK 9 2.4 10.0 6 360 2 0.3 11.17 11.6 11.02 108.0 11.22 11.7 10.86 106.6 
'~) 
YK960405 YK 12 5.8 12.1 6 360 2 0.5 11.73 7.9 9.20 89.2 10.84 11.0 7.60 73.6 
YK960405 YK 14 9.1 11.7 7 360 2 0.4 11.73 8.3 9.22 89.6 10.73 11.4 6.41 62.1 
YK960405 YK 15 2.1 12.9 7 360 2 0.4 
12:36 
11.53 7.3 8.92 85.7 
YK960405 YK 16 3.0 15.8 7 360 I 0.3 5.3 9.04 87.4 11.88 6.6 9.05 87.3 










1A960502 lA 105 5.5 20.1 90 I 0.6 16.04 17.6 8.29 93.6 14.66 19.8 
7.91 88.0 
'~ 1A960501 lA 113 11.3 18.0 140 ·o 0.7 15.87 9.9 10.27 110.2 
14.99 17.4 7.45 82.2 
1A960501 lA 117 6.1 19.0 140 0 0.6 18.18 4.0 8.27 89.8 17.60 
5.8 7.87 85.4 
1A960502 lA 124 9.8 20.9 0 I 0.4 18.91 3.0 8.02 87.9 
17.84 4.5 7.39 79.9 
1A960502 lA J27 8.8 20.2 0 2 0.3 19.14 I.I 7.53 81.9 18.88 
1.2 7.52 81.4 
1A960502 lA 135 8.2 18.1 0 2 0.5 18.71 0.2 7.48 80.3 18.55 
0.2 6.46 69.1 /l-= JA960502 lA 2 2.7 22.6 0 I 0.2 17.06 15.1 8.06 91.5 16.99 15.1 8.13 92.1 
1A960502 JA 3 3.0 19.6 90 1 0.7 15.89 19.5 9.39 106.9 
15.69 19.5 9.42 106.8 
JA960502 JA 5 9.8 20.6 90 I 0.7 16.82 17.1 8.83 100.9 
14.64 19.8 7.98 88.7 
JA960502 JA 7 13.4 18.2 90 I 0.8 15.49 19.9 9.37 106.0 
13.63 22.0 7.90 87.2 
JA960502 JA 8 18.9 18.6 90 I 0.8 15.98 19.8 8.85 IOI.I 
13.43 22.4 7.00 77.1 
/~ 
1A960501 JA 10 3.4 19.0 140 0 0.7 17.43 10.7 10.14 
112.9 15.84 13.9 7.54 82.9 
JA960501 lA 12 7.3 19.0 140 0 0.7 17.34 8.4 8.15 89.3 
16.53 10.9 6.72 73.6 
1A960502 JA 13 11.3 23.0 270 I 0.5 16.89 14.I 8.67 97.5 
14.92 18.6 7.67 85.1 
1A960502 lA 15 2.4 22.4 0 I 0.3 18.76 3.2 8.12 
88.8 18.52 3.2 8.05 87.6 (!: JA960502 JA 18 5.2 20.4 0 I 0.3 18.59 2.8 8.01 87.1 18.14 3.6 7.34 79.4 
1A960502 lA 19 16.2 18.0 270 2 0.4 18.38 0.1 7.75 82.6 18.43 
0.1 7.66 81.7 
1A960502 JA 20 14.3 16.9 270 2 0.3 18.37 0.1 7.78 82.9 
18.33 0.1 4.76 50.7 
JA960502 JA 21 2.7 16.4 270 2 0.3 17.89 0.1 7.88 83.1 
17.84 0.1 7.88 83.0 
1A960502 JA 24 7.0 16.0 270 2 0.4 18.45 0.1 6.88 73.4 
18.11 0.1 7.52 79.7 
(~ RA960508 RA ROZ 17.7 13.9 0 2 0.9 15.28 11.8 8.99 96.4 
16.35 12.0 8.77 96.3 
RA960508 RA RIO 18.9 16.4 90 2 1.3 17.31 10.2 9.73 107.7 
16.20 11.8 6.50 71.0 
RA960508 RA Rl5 15.8 16.3 90 2 I. I 17.02 9.7 7.99 87.7 
16.38 11.3 5.73 62.7 
RA960508 RA R20 14.0 14.5 0 2 0.9 16.84 8.6 7.62 82.8 
16.43 10.6 5.32 58.0 r(!: RA960508 RA R25 6.7 14.4 320 2 0.6 17.53 6.0 8.41 91.2 17.24 8.1 6.03 65.8 
RA960508 RA R30 5.8 15.6 0 2 0.3 18.16 2.8 7.76 83.6 
18.13 3.5 7.41 80.1 
RA960508 RA R35 5.5 17.0 0 2 0.1 18.16 1.2 7.81 83.4 
18.11 1.4 7.69 82.1 
RA960509 RA I 3.0 15.2 140 4 1.2 15.96 11.7 10.63 115.5 
15.89 11.8 10.48 113.8 
RA960509 RA 4 5.2 15.1 140 4 1.0 15.81 12.0 10.14 110.1 15.79 
12.0 10.05 109.1 
(~ RA960509 RA 5 10.7 15.1 140 4 1.0 15.84 12.0 9.98 108.4 15.86 
12.1 9.33 101.5 
RA960509 RA 8 11.6 15.3 140 4 16.35 11.7 8.83 96.8 
16.25 12.0 8.49 93.0 
RA960508 RA 10 3.0 16.4 90 2 0.7 17.16 8.8 8.04 88.0 17.06 
8.9 7.43 81.2 
RA960508 RA 12 8.5 16.1 90 2 1.2 17.24 8.9 9.05 99.3 
16.63 10.9 6.15 67.4 
'@:: RA960508 RA 14 IO.I 16.8 0 2 0.8 17.11 8.5 9.27 101.2 16.57 10.8 5.77 63.2 r1. RA960508 RA 15 18.3 16.1 90 2 1.2 17.16 10.3 8.85 97.8 16.33 11.7 7.04 77.1 
RA960508 RA 18 3.0 16.7 0 2 0.4 17.94 5.3 7.28 79.3 17.84 
6.0 6.41 70.0 
RA960508 RA 19 6.1 17.1 0 2 0.6 17.56 7.2 7.50 82.0 16.70 
9.6 5.72 62.3 
RA960508 RA 21 6.4 16.7 0 2 0.6 17.46 7.3 7.28 79.5 16.75 
9.4 5.26 57.3 r(l_ 
RA960508 RA 22 7.6 14.7 320 2 0.3 17.82 3.8 8.44 90.9 17.72 
6.4 6.68 72.9 
RA960508 RA 24 2.1 16.4 0 2 0.1 18.37 0.1 8.05 85.7 18.38 
0.1 7.71 82.1 
RA960508 RA 25 4.3 16.4 0 2 0.1 18.13 1.7 7.68 82.2 18.09 
2.0 7.41 79.4 ~ 
YK960500 YK Y02 11.3 25.0 200 2 1.5 15.80 15.1 10.70 118.4 13.20 
18.3 6.90 73.7 
YK960500 YK Y05 16.2 21.0 140 2 1.5 15.90 15.0 10.10 111.9 11.80 
20.5 6.20 65.2 ((@:: 
YK960500 YK YIO 9.8 18.0 180 2 I. I 15.60 13.4 9.00 98.1 13.40 
16.8 6.00 63.8 
YK960500 YK Yl5 9.1 18.0 200 2 0.6 16.70 9.1 8.60 93.4 13.60 
14.9 5.60 59.1 
YK960500 YK Y20 7.0 20.0 200 2 0.6 16.80 8.7 8.10 88.0 15.10 
12.3 4.90 52.5 
YK960500 YK Y25 7.9 20.0 200 2 0.6 17.10 6.6 7.50 80.9 
16.10 9.8 5.00 53.9 ti YK960500 PM Y30 5.5 23.0 220 2 0.5 17.80 3.9 6.90 74.3 17.60 4.4 6.70 72.1 
YK960500 PM Y35 5.8 23.0 180 2 0.4 18.10 0.8 7.30 77.6 
17.10 1.0 6.80 70.9 (~ 
YK960500 YK I 3.7 25.0 200 6 1.6 16.70 15.7 11.50 130.0 
15.60 15.9 11.70 129.5 
YK960500 YK 3 4.0 21.0 140 2 1.5 16.70 15.0 11.70 131.7 
15.20 15.9 10.00 109.8 
YK960500 YK 5 12.2 24.0 200 2 1.5 16.30 14.8 10.90 121.6 
13.20 18.1 7.20 76.8 
I~ YK960500 YK 7 15.8 24.0 220 I I.I 16.60 15.6 12.20 137.6 12.20 
20.1 6.60 69.8 
YK960500 YK 8 13.1 23.0 200 6 1.5 16.60 14.8 10.80 121.2 
12.00 20.5 6.30 66.5 
YK960500 YK 10 3.7 19.0 200 2 0.5 16.70 10.5 8.90 97.5 
16.70 10.5 9.00 98.6 
YK960500 YK II 4.9 18.0 180 6 0.8 16.20 11.4 9.00 98.1 
15.80 12.3 8.10 88.1 
;~ YK960500 YK 13 11.3 18.0 180 2 1.4 16.00 13.1 9.20 100.9 
13.10 17.5 6.50 68.9 I 1, 
YK960500 YK 15 3.0 20.0 200 2 0.5 17.30 6.5 7.00 75.8 16.30 
9.3 5.20 56.1 I 
YK960500 YK 16 3.0 23.0 180 2 0.5 17.40 5.6 7.20 77.7 17.10 
6.1 6.80 73.1 
YK960500 YK 17 6.1 25.0 180 2 0.5 18.10 5.5 7.30 79.9 16.90 
7.2 5.80 62.5 
YK960500 YK 19 9.1 19.0 200 2 0.5 16.80 9.0 8.50 92.5 14.00 14.8 
4.80 51.0 
{~ YK960500 YK 20 9.1 24.0 180 2 0.5 18.10 5.6 6.90 75.5 16.70 7.9 5.50 59.3 
\ ] 
'I 
t~ . I I I 
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' ) 
Jtme 1996 
m. m. 0 
t) ( t) ( IT1?/L) Satur 
:, :,, ,:, 
1A960605 lA 105 5.5 23.6 1 220 1 0.9 20.28 13.2 7.44 88.9 20.06 13.4 7.16 85.3 
1A960604 lA 113 9.1 23.0 5 220 I 0.8 20.10 9.6 7.52 87.7 19.90 11.7 7.08 83.3 r: 1A960604 lA 117 9.1 25.8 5 220 1 0.6 20.90 4.5 7.44 85.5 20.60 5.2 7.32 84.0 1A960604 lA 124 10.7 25.0 3 220 1 0.6 21.60 1.7 7.56 86.7 20.90 2.6 7.24 82.3 ' 1A960604 lA 127 8.8 24.2 4 180 2 0.5 21.50 0.7 7.68 87.3 21.20 1.1 7.28 82.5 ' I 1A960604 lA 135 8.2 26.3 4 180 1 0.4 21.50 0.4 8.10 92.0 21.40 0.4 8.13 92.1 r· 1A960605 lA I 2.1 23.2 3 220 2 0.5 20.88 11.7 7.70 92.3 20.74 12.0 7.47 89.4 ) 1A960605 lA 4 8.2 22.7 1 220 1 0.8 20.30 12.7 7.31 87.2 20.09 13.1 7.09 84.4 1A960605 lA 5 7.3 22.7 3 220 1 0.7 20.39 13.1 7.53 90.1 19.88 14.3 7.00 83.6 ' 1A960605 lA 7 18.0 22.2 3 220 I 1.7 20.02 14.8 8.12 97.5 18.90 18.0 6.91 82.7 1A960605 lA 8 18.3 23.8 3 220 I 1.4 20.02 14.9 8.11 97.4 18.88 18.2 6.91 82.8 
r 1A960604 JA 9 2.4 25.8 6 220 1 0.7 20.50 8.3 7.71 89.9 20.40 8.4 7.65 89.1 1A960604 lA II 6.4 25.4 7 220 I 0.5 20.60 7.0 7.65 88.7 20.00 10.0 7.15 83.4 1A960604 JA 14 12.2 24.7 5 220 1 0.7 20.10 9.4 7.43 86.5 19.90 12.4 6.91 81.6 1A960604 lA 15 2.7 23.7 4 180 5 0.4 21.50 0.8 8.15 92.7 21.50 0.8 8.14 92.6 
~· 
1A960604 lA 17 5.5 24.8 3 180 2 0.4 21.70 1.7 7.60 87.3 21.20 1.7 7.42 84.4 
;} 1A960604 lA 19 8.8 25.2 5 220 I 0.6 21.20 2.0 7.33 83.5 20.90 2.8 7.31 83.2 
1A960604 lA 19 8.8 25.2 5 220 I 0.6 21.20 2.0 7.33 83.5 20.90 2.8 7.31 83.2 
' JA960604 lA 20 20.1 26.8 6 180 I 0.5 21.60 0.2 8.89 101.0 21.60 0.3 8.60 97.8 i:l 1A960604 lA 21 2.1 24.6 4 180 2 0.4 0:2 21.40 0.5 8.30 94.1 1A960604 lA 23 5.8 26.2 6 180' 2 0.4 21.50 9.67 109.7 21.30 0.1 9.30 105.0 / RA960607 RA R02 17.7 24.8 4 140 I 2.3 21.80 10.0 8.40 101.4 19.10 12.1 5.70 66.2 I RA960607 RA RIO 17.1 27.7 5 140 I 1.9 23.40 9.1 9.30 115.1 19.20 11.4 5.30 61.4 
I RA960610 RA Rl5 13.1 25.2 2 220 2 1.8 23.30 8.9 8.10 100.0 19.30 12.7 3.90 45.6 
t:::J> RA960610 RA R20 13.7 25.8 3 140 2 1.3 23.60 8.0 7.30 90.1 20.20 10.2 3.60 42.2 RA960610 RA R25 9.1 28.2 3 140 2 0.8 24.50 6.2 7.10 88.2 23.30 7.1 4.90 59.8 RA960610 RA R30 5.5 27.2 5 140 I 0.5 25.30 3.0 8.40 104.0 24.40 3.9 6.60 80.8 b,J RA960610 RA R35 4.9 29.1 5 140 I 0.5 25.60 1.5 8.00 98.7 24.50 2.4 7.10 86.3 RA960607 RA I 2.1 23.9 3 140 I 1.2 20.80 10.3 7.10 84.3 20.80 10.3 7.10 84.3 RA960607 RA 4 4.6 26. I 3 140 I 2.9 22.40 9.9 8.80 107.4 21.80 9.9 8.80 106.2 RA960607 RA 6 JO.I 27.8 3 140 I 2.2 22.90 9.6 9.30 114.4 20.40 10.3 6.70 78.9 ll RA960607 RA 8 16.2 26.4 4 140 I 2.0 22.20 9.7 8.70 105.7 19.40 11.6 5.20 60.5 RA960610 RA 10 3.4 25.1 2 220 2 1.0 24.30 8.5 6.90 86.5 23.50 8.4 7.00 86.5 RA960610 RA II 6.7 23.9 2 220 2 1.7 23.20 9.2 8.30 102.4 21.50 9.9 5.40 64.8 ) RA960610 RA 14 12.2 24.2 2 220 2 1.7 23.30 9.0 8.10 100.0 19.30 13.1 3.90 45.7 
RA960610 RA 16 14.3 25.1 2 220 2 1.5 23.30 8.8 7.80 96.2 19.10 13.5 4.10 48.0 
RA960610 RA 17 2.7 29.2 3 140 2 0.6 25.00 6.1 7.30 91.5 24.70 6.9 6.00 75.1 
RA960610 RA 19 4.0 29.0 3 140 I 0.7 24.40 6.4 7.10 88.1 23.80 6.9 5.30 65.3 
RA960610 RA 21 8.5 25.6 4 140 2 1.4 23.60 7.5 7.40 91.1 21.00 9.2 3.60 42.6 
RA960610 RA 22 11.9 25.8 4 140 2 1.2 23.60 7.9 7.00 86.4 20.60 9.7 3.60 42.4 
RA960610 RA 24 2.1 27.7 5 140 I 0.4 25.70 2.3 8.20 101.8 24.70 2.5 7.20 87.9 
RA960610 RA 26 6.7 28.2 5 140 I 0.5 25.30 2.4 8.40 103.6 24.40 3.2 7.10 86.5 




19.62 14.3 6.83 81.1 
YK960603 YK Y05 16.2 20.1 3 140 2 0.4 19.73 9.89 18.95 15.2 5.31 62.6 
YK960603 YK YIO 8.5 17.7 3 360 2 0.7 20.18 11.7 6.82 80.6 20.18 12.9 6.31 75.1 
YK960603 YK Yl5 9.8 17.4 5 360 2 0.6 20.60 9.4 7.58 89.1 20.42 10.4 6.77 79.8 
YK960603 YK Y20 7.0 18.4 5 360 2 0.5 20.68 8.7 7.71 90.4 20.63 8.3 6.84 80.0 
YK960603 YK Y25 7.6 20.9 3 360 2 0.3 20.68 9.0 7.81 91.8 20.67 9.3 7.10 83.6 
YK960603 PM Y30 4.9 20.0 3 360 2 0.2 21.12 3.2 5.99 68.6 20.91 3.5 5.85 66.9 
YK960603 PM Y35 5.5 19.7 3 360 2 0.2 21.05 0.5 5.92 66.7 20.97 0.5 6.12 68.8 
YK960603 YK 1 2.7 18.4 3 110 2 1.3 19.83 13.5 8.40 99.7 19.83 13.5 8.43 100.1 
~ YK960603 YK 4 7.6 19.2 1 110 2 1.5 19.67 14.1 7.43 88.2 19.71 14.1 7.35 87.4 YK960603 YK 5 11.0 20.3 3 140 2 1.4 19.74 13.5 9.60 113.8 19.64 14.2 6.92 82.2 YK960603 YK 7 21.0 19.1 3 140 2 1.7 19.48 13.3 8.80 103.6 18.95 14.7 5.20 61.1 YK960604 YK 8 16.8 18.9 8 220 I 1.6 19.30 13.5 8.11 95.3 19.10 14.8 5.46 64.4 F'J YK960603 YK 9 3.4 16.8 3 360 2 0.5 20.32 9.8 7.40 86.8 20.35 10.4 7.32 86.2 YK960603 YK 12 4.6 17.0 3 360 2 0.7 20.21 10.3 7.35 86.3 20.54 10.7 7.36 87.1 YK960603 YK 14 9.8 15.9 3 360 2 0.6 20.51 9.8 7.46 87.8 20.30 11.3 6.32 74.7 YK960603 YK 15 3.0 17.3 3 360 2 0.3 20.51 8.8 7.81 91.4 20.56 8.9 7.47 87.5 












_:,_ .:, .:,:, 
1:0 JA960718 JA ]05 5.8 29.0 3 220 I 25.75 17.0 8.05 108.7 25.08 19.0 6.36 85.9 
JA960717 JA J13 11.9 28.7 5 270 4 0.4 29.21 10.6 11.17 154.5 26.30 
12.3 8.10 107.6 
JA960717 JA 117 7.0 29.8 3 270 4 0.6 27.23 5.4 7.11 92.3 26.77 
6.7 6.16 79.9 
JA960717 JA 124 7.0 31.8 3 270 4 0.3 28.25 3.1 7.60 99.2 26.94 4.1 6.45 82.7 
JA960717 JA 127 8.5 31.7 5 270 I 0.3 28.11 2.2 7.61 98.6 27.23 2.5 6.72 85.9 
JA960717 JA ]35 8.5 33.0 5 270 I 0.3 28.08 1.3 7.59 97.8 28.47 2.0 7.36 95.9 
JA960718 1A I 2.4 25.0 3 220 2 1.0 26.60 17.9 8.09 II 1.5 
26.62 17.9 8.13 112.1 
JA960718 JA 4 6.7 26.0 3 220 I 1.2 25.90 16.7 8.36 I 13.0 25.89 19.5 6.41 88.0 
JA960718 JA 5 9.8 30.0 3 200 I 1.0 25.79 17.7 7.41 100.6 
22.73 23.3 5.22 69.3 
JA960718 JA 7 17.4 30.7 3 220 I 1.3 25.47 19.5 7.62 103.9 22.92 22.9 5.39 71.6 
JA960718 JA 8 16.8 30.6 3 220 I 1.5 26.35 18.5 8.82 121.4 23.00 22.5 5.31 70.5 
JA960717 JA IO 2.7 29.2 5 270 4 0.5 26.84 7.3 6.83 89.0 26.84 7.3 6.50 84.7 
JA960717 1A II 4.6 30.9 4 270 4 0.4 27.15 4.7 7.52 97.1 
26.90 4.9 6.52 84.0 
JA960717 JA 13 7.9 34.0 2 270 I 0.6 29.08 I 1.9 I 1.56 160.7 
25.51 16.1 6.48 86.7 
JA960717 1A 15 3.0 32.1 2 270 4 0.3 27.44 2.9 7.19 92.4 
27.32 3.2 6.60 84.8 
JA960717 JA 18 7.6 31.6 3 270 1 0.3 27.69 2.3 7.16 92.1 27.21 2.5 6.64 84.8 
JA960717 JA 19 11.0 31.8 4 270 4 0.6 27.69 3.6 7.56 98.0 
26.90 5.6 6.30 81.4 
JA960717 JA 20 12.8 31.4 2 270 4 0.6 27.61 3.7 7.32 94.8 27.24 4.7 6.79 87.9 
JA960717 JA 21 4.0 32.8 5 270 1 0.3 28.13 1.8 7.44 96.2 27.61 1.8 6.91 88.6 
~61 JA960717 JA 24 7.0 32.3 2 270 I 0.2 27.23 0.5 6.26 79.1 27.11 0.5 6.18 77.9 RA9607IO RA R02 17.4 26.7 I 320 2 1.7 25.90 11.3 7.90 103.6 23.80 15.9 1.90 24.6 '- , I 
RA9607IO RA RIO 17.7 26.2 0 0 2 1.8 26.40 10.3 7.40 97.4 
24.10 15.7 1.30 16.9 'I 
RA960710 RA R15 14.6 27.5 0 0 I 1.5 26.20 9.5 8.20 107.0 
24.30 14.5 1.30 16.9 
RA960711 RA R20 16.2 26.1 4 I IO 0 1.3 25.80 9.0 7.34 94.8 
24.45 13.5 0.63 8.2 ((@d 
RA960711 RA R25 7.9 25.8 4 I IO 0 0.8 26.41 8.2 6.93 90.1 
25.28 I 1.0 3.42 44.3 
RA960711 RA R30 5.5 28.5 4 110 0 0.3 26.79 5.9 7.09 91.6 
26.46 7.1 5.30 68.6 
RA960711 RA R35 6.1 28.6 I !IO I 0.2 26.98 4.3 6.96 89.4 
26.71 5.2 5.48 70.4 
RA960710 RA 2 2.4 26.8 I 320 2 1.7 25.80 11.5 6.50 85.2 
25.10 13.3 4.80 62.8 
(~ 
RA960710 RA 4 6.1 25.8 0 0 2 1.7 26.00 11.0 6.70 87.9 
25.20 I 1.7 3.20 41.5 
RA960710 RA 5 IO.I 25.8 I 320 2 2.1 26.20 10.6 7.90 103.7 
24.50 13.7 1.80 23.3 
RA9607IO RA 8 12.2 25.8 I 320 2 1.8 26.40 10.5 8.50 Il2.0 
24.30 14.7 1.60 20.8 
RA960710 RA IO 3.0 28.6 0 0 I I.I 26.80 9.2 8.20 108.0 
26.40 9.5 6.50 85.1 'I' 
RA960710 RA 12 3.7 29.0 0 0 I 26.50 9.0 7.30 95.5 26.10 
9.5 5.20 67.7 
c(~ RA960710 RA 13 11.0 27.4 0 0 I 2.0 
26.50 IO.I 7.10 93.5 24.30 14.6 1.20 15.6 
RA9607IO RA 16 15.2 28.6 0 0 I 1.7 26.00 10.0 7.80 101.7 
24.10 15.3 1.20 15.6 
RA960711 RA 17 2.1 27.0 4 I IO 0 0.8 25.97 9.0 5.93 76.9 25.69 
9.2 5.47 70.6 
RA960711 RA 20 6.1 26.4 4 110 0 0.8 26.11 8.3 6.56 84.9 25.11 
10.9 1.82 23.5 
RA960711 RA 21 IO.I 26.8 5 110 0 1.0 25.92 9.6 7.32 95.1 24.49 
13.3 0.73 9.4 
RA960711 RA 22 11.0 26.7 4 110 0 1.3 26.00 9.0 7.32 94.9 24.52 
12.8 0.70 9.0 
RA960711 RA 23 1.8 28.8 2 110 I 0.3 26.05 5.0 7.11 90.2 26.92 
5.0 6.60 85.1 
RA960711 RA 26 5.8 27.9 5 110 I 0.2 27.13 4.2 6.96 89.6 
26.63 5.4 5.49 70.5 
YK960708 YK Y02 10.4 26.9 8 200 2 I.I 25.87 16.7 6.33 85.5 
25.33 17.0 4.84 64.9 
YK960708 YK Y05 15.2 26.6 5 200 2 ).) 25.78 )6.6 5.88 79.3 25.22 17.0 4.33 57.9 
YK960710 YK YIO 9.1 24.7 4 360 2 1.0 26.00 16.2 4.90 66.2 
25.00 17.9 2.70 36.2 
YK9607IO YK Y15 8.8 25.0 4 360 I 1.0 26.70 13.4 5.50 74.0 26.40 
15.3 4.60 62.2 
YK960708 YK Y20 6.7 31.0 3 220 4 0.3 27.16 11.9 5.72 76.9 26.87 
I 1.5 4.12 55.0 
YK960708 YK Y25 7.6 32.4 8 220 4 0.3 27.65 8.5 5.67 75.5 
26.96 9.5 4.25 56.2 
YK960708 PM Y30 4.9 33.6 2 220 4 0.4 27.50 4.6 4.76 61.8 27.47 
4.7 4.56 59.2 
YK960708 PM Y35 4.3 33.4 5 220 4 0.2 27.65 1.2 5.27 67.4 27.38 
1.2 5.05 64.2 
YK960708 YK 2 1.8 28.7 7 200 2 0.4 26.43 15.1 6.20 83.8 26.43 
15.2 5.72 77.4 
YK960708 YK 3 9.8 25.9 4 200 2 1.5 25.89 17.0 7.19 97.4 25.57 
17.1 6.50 87.6 
YK960708 YK 6 12.5 26.8 4 200 2 0.9 26.06 16.2 6.40 86.5 25.20 
17.1 4.25 56.9 
YK960708 YK 7 14.9 27.2 5 200 2 1.3 25.87 16.8 6.23 84.2 24.77 17.5 
4.53 60.3 
YK960708 YK 8 17.4 26.4 6 200 2 1.2 25.87 16.8 6.42 86.8 24.55 17.8 
4.38 58.2 
YK960710 YK IO 2.1 25.0 4 360 I 0.6 26.60 13.5 6.30 84.7 26.70 
13.6 5.80 78.1 
YK9607IO YK II 6.7 24.8 4 360 I 1.2 26.10 15.8 5.60 75.6 25.10 17.8 
2.80 37.6 
YK960702 YK 13 11.9 25.3 2 0.6 25.40 15.I 4.70 62.4 25.30 16.1 4.60 61.3 
YK960708 YK 15 1.8 31.0 6 220 4 0.2 27.25 I 1.7 4.95 66.6 27.22 I 1.7 4.93 66.3 
YK960708 YK 16 3.7 30.4 5 220 4 0.4 27.35 7.2 5.06 66.5 27.01 8.5 4.07 53.6 
YK960708 YK 17 7.0 31.8 5 220 4 0.4 27.14 10.9 5.37 71.8 26.76 11.2 4.24 56.4 
YK960708 YK 19 7.9 31.8 4 220 4 0.4 27.66 10.3 6.61 88.9 27.14 10.3 6.04 80.5 




. rJ m 
I 1 ' 
.:, .:, 
1A960808 lA 105 5.2 25.0 0 0 I 1.0 26.20 15.9 7.40 100.1 25.70 li9 6.10 82.7 
1A960806 lA 113 7.3 25.5 I 40 I 1.2 26.40 10.6 7.70 101.5 26.40 15.1 5.50 74.3 ~ 1A960806 lA 117 6.7 27.6 0 0 I 1.0 27.43 7.6 6.09 80.4 27.17 8.6 5.75 76.0 1A960806 lA 124 14.6 28.5 0 0 I 0.6 28.30 4.4 7.20 94.8 27.40 6.0 5.66 74.0 1A960806 lA J27 8.2 28.2 0 0 I 0.5 28.30 3.1 7.10 92.8 27.80 3.5 6.50 84.4 1A960806 lA 135 7.0 31.0 0 0 I 0.4 27.60 1.5 7.50 95.9 27.50 1.7 6.80 86.9 1A960808 JA I 3.4 24.0 0 0 I 1.2 25.70 17.4 7.40 JOO.I 25.70 17.4 7.30 98.7 ~ JA960806 lA 3 7.0 28.7 3 160 0 0.4 26.39 16.2 6.78 92.2 26.12 16.5 6.01 81.5 . I 1A960806 lA 5 10.7 30.2 2 160 I 1.3 26.70 15.2 8.20 111.5 26.20 16.4 6.20 84.1 I 1A960808 lA 7 19.2 26.0 I 140 I 1.5 25.80 16.7 8.50 114.7 21.40 24.3 4.80 62.5 1A960808 lA 8 16.2 26.0 0 0 I 1.3 26.40 14.6 7.80 105.1 25.60 17.7 6.20 83.9 l 1A960806 lA 9 4.0 27.2 0 0 I 0.9 26.86 11.2 7.23 96.4 26.65 13.6 6.22 83.7 
,: I) 1A960806 JA 12 4.6 27.9 0 0 I 0.9 27.22 8.6 6.27 82.9 27.06 10.0 5.86 77.9 
11 
1A960806 lA 13 10.4 31.0 0 0 I 1.2 27.00 13.1 8.30 112.1 26.20 16.1 5.80 78.6 
1A960806 JA 15 2.1 29.1 2 160 I 0.5 28.90 4.4 7.60 101.1 28.30 4.4 6.50 85.5 
JA960806 lA 18 8.2 31.2 0 0 I 0.7 27.80 4.7 7.40 96.7 27.50 5.8 5.80 75.9 
JA960806 JA 19 JO.I 28.7 0 0 I 0.4 27.60 1.2 7.66 97.8 27.40 1.3 7.11 90.5 
JA960806 JA 20 13.1 28.2 0 0 I 28.10 4.6 8.20 107.7 27.50 5.8 5.80 75.9 
1A960806 JA 22 2.1 30.7 0 0 I 0.4 28.00 2.1 7.30 94.4 27.80 2.2 7.10 91.5 
JA960806 JA 23 6.7 29.8 0 0 I 0.6 28.90 0.5 9.78 127.3 27.50 0.7 7.26 92.3 
RA960809 RA R02 16.8 29.2 3 180 I 27.00 11.6 8.50 113.8 25.70 12.9 0.10 1.3 
RA960809 RA RIO 18.3 27.5 4 320 2 27.20 10.6 9.20 123.0 25.40 13.3 0.10 1.3 
t:· RA960812 RA R15 14.0 24.9 2 90 2 1.0 26.24 9.8 7.41 96.9 25.83 12.5 0.09 1.2 RA960812 RA R20 15.2 24.7 2 90 2 0.4 26.04 8.8 6.59 85.4 25.98 12.1 0.17 2.2 RA960812 RA R25 9.1 25.4 2 90 2 0.4 25.96 7.6 6.62 85.1 26.27 10.8 1.25 16.5 ~ RA960812 RA R30 6.1 25.4 3 90 2 0.4 26.30 5.9 6.51 83.4 26.45 8.0 4.06 52.8 RA960812 RA R35 5.2 25.1 2 90 2 0.2 26.53 4.2 5.96 75.9 26.44 5.1 5.53 70.7 I RA960809 RA I 3.4 29.2 3 180 0 1.7 26.40 11.6 6.90 91.4 26.50 12.2 4.80 63.9 t') RA960809 RA 3 7.9 28.6 5 180 0 1.7 26.70 12.1 7.70 102.9 26.00 13.4 3.30 43.9 RA960809 RA 5 9.4 27.7 4 320 2 1.5 27.50 11.0 9.90 133.3 25.90 12.6 0.20 2.6 I RA960809 RA 8 12.8 27.8 5 320 2 1.5 27.60 11.2 10.10 136.4 25.80 12.7 0.10 1.3 
11 
RA960812 RA 10 3.4 24.8 3 90 2 0.3 26.40 9.6 6.54 85.7 26.40 9.6 6.59 86.4 
RA960812 RA 12 4.9 25.0 3 90 2 0.8 26.14 9.4 7.48 97.5 26.28 10.3 3.73 49.0 
i ., J RA960812 RA 14 9.8 24.7 I 90 2 1.2 26.27 9.5 8.07 105.4 25.91 12.3 0.22 
2.9 
RA960809 RA 15 13.1 26.9 4 320 2 1.6 27.20 10.5 8.90 118.9 25.70 12.6 0.08 I. I 
RA960812 RA 18 3.7 25.9 3 90 2 0.3 26.42 6.6 6.14 79.1 26.44 6.6 6.13 79.0 
RA960812 RA 19 4.9 25.4 5 90 2 0.6 26.13 9.0 6.32 82.1 26.15 I 1.0 1.54 20.3 
RA960812 RA 21 10.7 24.8 2 90 2 0.7 25.93 8.6 7.49 96.8 25.94 12.l 0.25 3.3 
RA960812 RA 22 9.4 25.1 2 90 2 0.9 26.04 8.7 7.28 94.3 25.96 12.1 0.20 2.6 
RA960812 RA 24 3.0 25.2 3 90 2 0.4 26.26 5.4 6.40 81.7 26.27 5.6 6.18 79.0 
RA960812 RA 26 4.6 25.5 4 90 2 0.2 26.32 4.3 6.43 81.7 26.49 5.5 5.30 68.0 
I; YK960805 YK Y02 10.4 24.4 I 90 I I. I 26.20 16.1 5.78 78.3 26.10 16.6 4.46 60.5 
YK960805 YK Y05 12.8 24.1 2 40 I I. I 26.20 16.0 5.56 75.3 25.50 17.1 3.11 41.8 
YK960801 YK Y!O 8.5 22.7 3 200 2 0.7 26.35 13.5 5.03 67.3 26.11 15.1 4.78 64.3 
YK960802 YK Y15 9.8 28.6 5 180 I 0.5 26.96 12.6 5.41 72.8 26.14 14.5 4.16 55.8 
YK960802 YK Y20 6.7 27.2 0 0 I 0.6 26.71 9.0 4.60 60.4 26.31 9.8 4.10 53.7 
YK960802 YK Y25 7.9 28.8 0 0 I 0.6 26.37 7.0 4.30 55.5 26.35 8.0 3.82 49.6 
YK960802 PM Y30 7.9 29.6 3 90 I 0.4 26.84 2.6 4.34 55.1 26.56 3.2 3.60 45.6 
YK960802 PM Y35 6.7 29.2 3 90 I 0.3 27.07 0.7 5.12 64.6 26.62 0.7 4.45 55.7 
YK960802 YK 2 3.4 27.4 8 180 I 0.7 27.03 16.0 5.84 80.2 25.90 16.5 4.17 56.3 
YK960805 YK 3 6.7 24.9 2 70 I 26.20 16.6 6.00 81.5 25.90 16.9 5.13 69.4 
YK960805 YK 5 11.9 25.9 3 70 2 1.3 26.20 16.6 6.30 85.6 26.10 16.7 5.50 74.6 
YK960805 YK 7 14.9 24.8 5 90 I 1.2 26.20 16.6 3.40 46.2 25.00 17.7 2.73 36.5 
YK960802 YK 8 14.3 27.7 5 180 I 0.6 27.34 15.6 6.04 83.2 25.00 17.6 3.00 40.1 
YK960802 YK 9 2.4 25.0 0 0 2 0.4 25.90 13.6 5.21 69.2 25.90 13.9 4.83 64.3 
YK960802 YK 12 8.5 24.8 3 360 2 0.5 26.29 I 1.3 4.54 59.9 26.31 12.9 4.08 54.4 
YK960802 YK 14 9.1 27.8 5 180 I 0.4 27.11 12.4 5.34 72.0 26.18 13.7 4.12 55.0 
YK960802 YK 15 1.8 28.5 5 180 I 0.3 26.69 I 1.2 4.56 60.6 26.°18 5:8 3.80 YK960802 YK 16 3.4 28.9 3 40 I 0.3 26.50 5.7 4.04 51.9 48.6 
YK960802 YK 18 4.9 28.7 0 0 I 0.7 26.37 8.1 4.10 53.2 26.24 8.7 3.89 50.6 
YK960802 YK 19 7.3 27.0 0 0 I 0.5 26.67 7.2 4.86 63.1 26.33 8.7 4.00 52.1 





~ 43 ' '7 
l 
I 
~ I I 
(~ 
23:2 25:93 9:6 6:24 
:,. Ms 
1A96()<)12 1A 105 3 270 4 1.0 81.1 26.00 16.9 
4.76 
1A96()<)1 l 1A 113 22.3 2 40 6 o:s 
26.20 2.2 6.90 86.4 26.30 13.0 4.60 61.3 ~ 1A96()<)1 I 1A 117 23.6 I 220 6 25.90 0.6 5.90 72.8 26.20 3.6 4.80 60.6 1A96()<)1 I 1A 124 23.9 2 220 6 0.2 25.60 0.2 5.80 71.0 25.60 0.2 5.50 67.4 (ij1A96()<)1 I 1A 127 23.2 2 220 6 0.3 25.20 0.2 5.80 70.5 25.20 0.2 5.50 66.9 JA96()<)1 I JA 135 23.7 2 220 6 0.3 24.90 0.1 5.80 70.1 24.40 0.1 5.40 64.7 
JA96()<)12 JA I 22.9 5 270 4 0.6 26.11 7.4 6.11 78.7 26.19 
7.4 5.92 76.3 
JA96()<)12 JA 3 23.5 7 270 2 0.2 26.06 8.5 6.12 79.2 26.02 
17.6 4.40 59.9 
JA96()<)12 JA 5 23.6 3 270 2 1.2 25.96 13.4 6.32 84.0 25.53 
21.1 4.12 56.7 
1A9609I0 JA 7 27.1 2 320 9 0.9 27.()<) IO.I 8.60 114.4 
25.86 19.4 5.36 73.5 
(~ JA96()<)I0 JA 8 26.8 8 320 9 1.0 27.27 9.0 
8.53 113.1 25.93 18.4 4.99 68.2 
JA96()<)1 I JA 12 23.2 0 0 6 o:s 
25.90 1.6 6.20 77.0 26.30 3.2 5.40 68.1 
JA96()<)1 I JA 14 22.9 0 0 5 26.20 1.7 6.05 75.6 
26.30 11.7 4.40 58.2 
JA96()<)1 I 1A 16 23.9 2 220 6 0.3 25.80 0.2 6.10 75.0 
25.80 0.2 5.80 71.3 
JA96()<)1 I JA 17 23.7 2 220 6 0.3 25.60 0.2 6.00 73.5 25.60 
0.2 5.80 71.0 
(~ JA96()<)1 I JA 19 23.8 2 220 6 0.3 25.60 0.2 5.60 68.6 25.60 0.2 5.50 67.4 
JA96()<)1 I 1A 20 24.2 2 220 5 0.2 25.85 0.3 5.65 69.6 25.94 
0.6 5.29 65.3 
1A96()<)1 I JA 21 24.0 2 220 6 0.2 25.40 0.2 6.00 73.2 24.50 
0.1 5.30 63.6 
1A96()<)1 I JA 23 24.3 2 220 6 0.2 24.70 0.1 6.10 73.5 24.70 
0.1 5.60 67.4 
RA96()<) 16 RA ROZ 20.9 3 270 2 1.9 24.24 9.7 8.38 105.7 25.78 
13.5 1.56 20.7 ~ RA96()<) 16 RA RIO 21.6 0 0 2 1.4 23.71 8.6 8.83 I W.6 25.85 13.7 0.71 9.4 RA96()<) 13 RA RIS 24.6 2 320 I 0.8 24.86 5.2 6.93 86.2 25.83 14.2 1.51 20.1 RA96()<) 13 RA R20 25.3 3 320 I 0.7 25.63 8.6 3.74 48.1 25.72 13.7 1.32 17.5 RA96Wl3 RA R25 25.3 5 320 I 0.4 25.25 4.6 4.45 55.5 25.70 12.4 0.41 5.4 RA96()<) 13 RA R30 25.6 5 320 I 0.1 24.98 2.0 4.30 52.6 25.66 9.3 1.42 18.3 RA96()<) 13 RA R35 25.4 5 320 I 0.1 24.83 0.8 4.70 57.0 25.12 3.9 2.62 32.5 RA96()<) 16 RA I 21.0 3 270 2 1.7 24.18 9.8 8.36 105.4 25.03 I 1.3 4.85 62.6 
RA96()<) 16 RA 3 23.3 I 270 2 1.4 24.27 10.6 8.73 110.7 24.83 
12.6 4.64 60.1 
RA96()<) 16 RA 6 20.9 0 0 2 1.6 24.07 9.0 8.44 105.7 25.83 
13.5 1.24 16.4 
((~ RA96()<) 16 RA 7 20.6 I 270 2 1.6 23.93 9.2 9.28 116.1 25.72 
14.1 1.29 17.1 'I , 
RA96W 13 RA 10 27.4 I 320 I 0.7 26.06 7.5 9.20 
118.4 25.94 I 1.0 2.30 30.1 
,\: ,; 
RA96()<) 16 RA II 20.9 0 0 2 1.5 23.96 9.2 8.31 104.0 25.63 
12.4 1.12 14.7 
RA96()<) 16 RA 14 21.6 0 0 5 1.2 23.85 8.2 8.97 111.4 25.79 13.4 
0.70 9.3 
RA96()<) 16 RA 15 20.8 0 0 2 1.5 23.29 8.2 9.49 116.6 25.83 14.6 
0.86 11.5 ((~ 
RA96()<) 13 RA 18 27.0 4 320 I 0.4 26.04 4.3 7.31 92.4 25.72 
9.0 2.12 27.4 
I ' 
RA96()<) 13 RA 20 25.0 4 320 I 0.3 25.12 3.1 5.32 65.7 25.74 12.0 
I.I I 14.6 
'" 
RA96()<) 13 RA 21 24.4 I 320 I 0.7 25.14 5.3 6.37 79.6 25.84 13.4 
1.41 18.7 
RA96()<) 13 RA 22 26.2 I 320 I 0.1 25.27 1.2 4.78 58.5 25.42 3.8 
2.08 25.9 I' 
RA96()<) 13 RA 24 25.6 I 320 I 0.1 24.97 1.2 4.62 56.3 25.31 5.5 
2.35 29.5 11 
RA96()<) 13 RA 25 26.0 6 320 I 0.2 25.()<) 1.4 4.59 56.1 25.35 4.5 
0.41 5.1 
YK96()<)()<) YK Y02 29.7 2 140 2 1.3 26.50 15.4 7.90 107.1 25.60 19.0 
4.()<) 55.7 
YK96()<)()<) YK Y05 31.0 0 0 2 1.6 26.80 15.1 8.64 117.6 25.50 20.0 3.35 
45.8 
YK960904 YK YIO 25.0 6 180 2 0.6 26.53 14.3 5.49 
74.0 26.61 14.6 4.85 65.6 
YK96()<)04 YK YIS 26.0 8 180 2 1.0 26.53 11.7 6.29 83.6 26.17 
13.7 4.02 53.7 
YK96()<)04 YK Y20 25.0 6 180 6 0.4 26.53 10.0 5.67 74.6 26.62 10.7 
5.35 70.8 
YK96()<)04 YK Y25 26.0 8 180 2 26.59 7.6 5.40 70.2 26.47 8.3 
5.45 71.0 
YK96()<)04 PM Y30 26.0 5 180 2 0.4 26.70 4.3 4.65 59.5 26.70 
4.3 4.38 56.0 
YK960904 PM Y35 27.0 8 180 2 0.5 26.80 1.7 
4.35 54.9 26.80 2.0 4.08 51.6 
YK96()<)()<) YK I 29.7 0 0 2 1.7 26.96 15.8 8.74 119.8 26.54 15.8 7.95 
108.1 
YK960905 YK 4 25.0 4 40 2 0.6 26.13 15.1 
4.77 64.2 26.28 15.6 3.99 54.0 
YK96()<)()<) YK 6 29.7 2 140 2 1.3 26.50 15.4 7.90 107.1 25.60 19.0 
4.()<) 55.7 
YK96()<)()<) YK 7 28.7 I 140 2 1.5 27.15 15.5 9.05 124.2 25.50 20.2 
YK960905 YK 8 26.4 3 40 2 0.7 26.25 15.0 
4.75 64.0 26.25 16.6 3.42 46.5 
YK960904 YK 9 25.0 6 180 2 0.6 26.30 12.7 
6.78 90.3 26.23 12.9 6.76 90.0 
YK96()<)04 YK II 26.0 8 180 2 0.4 26.42 11.0 6.53 86.3 26.43 I I. I 
6.55 86.6 
YK960905 YK 13 25.6 3 40 2 0.9 26.26 14.6 
4.95 66.6 26.30 15.2 4.29 57.9 
YK960904 YK 15 26.0 8 180 2 0.2 26.36 10.9 
6.83 90.1 26.38 I!. I 6.84 90.4 
YK960904 YK 16 26.0 8 180 2 0.4 26.59 6.1 
5.08 65.5 26.57 6.3 5.01 64.6 
YK96()<)04 YK 17 25.0 8 180 2 0.5 26.57 6.5 5.13 66.3 26.64 7.7 5.08 
66.1 
YK96()<)04 YK 19 25.0 8 180 2 0.5 26.53 7.4 5.33 69.1 26.61 7.8 5.08 
66.1 
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) 
1A961015 lA 105 
1A961014 lA 113 
1A961014 lA 117 
1A961014 lA 124 
1A961014 lA 127 
1A961014 lA 135 
1A961015 lA I 
1A961015 lA 3 
1A961015 lA 6 
1A961015 lA 7 
1A961015 lA 8 
1A961014 lA 10 
1A961014 JA 11 
1A961014 lA 13 
1A961014 lA 16 
1A961014 lA 18 
1A961014 lA 19 
1A961014 lA 20 
1A961014 lA 21 
1A961014 lA 23 
RA96 l 003 RA R02 
RA96 I 003 RA RIO 
RA961003 RA Rl5 
RA96 l 003 RA R20 
RA96 l 004 RA R25 
RA96 I 004 RA R30 
RA961004 RA R35 
RA96 l 003 RA I 
RA96 I 003 RA 4 
RA96 I 003 RA 6 
RA96 I 003 RA 8 
RA96 I 003 RA 9 
RA961003 RA 12 
RA961003 RA 14 
RA961003 RA 16 
RA961004 RA 18 
RA96 I 004 RA 20 
RA961004 RA 21 
RA96 I 004 RA 22 
RA96 l 004 RA 24 
RA96 I 004 RA 25 
YK96 IO 11 YK Y02 
YK96101 I YK Y05 
YK961010 YK YIO 
YK961010 YK Yl5 
YK9610 IO YK Y20 
YK96 IO IO YK Y25 
YK96 IO IO PM Y30 
YK96 IO IO PM Y35 
YK96101 I YK 2 
YK96101 I YK 4 
YK96101 l YK 5 
YK96101 I YK 7 
YK96101 I YK 8 
YK96 IO IO YK 9 
YK961010 YK 11 
YK961010 YK 14 
YK961010 YK 15 
YK961010 YK 16 
YK961010 YK 17 
YK961010 YK 19 



















































































































































































































































































































































































































































































































































10.5 5.60 66.7 
11.0 4.17 50.6 
8.1 6.06 70.9 
2.2 7.83 86.1 
3.8 7.22 80.8 
17.1 5.54 65.1 
18.6 5.22 62.0 
13.5 6.62 76.3 
11.7 6.51 73.8 
IO. I 6.60 74.1 
9.4 6.46 72.2 
5.1 5.84 63.3 
1.6 6.43 68.3 
15.0 6.37 73.2 
16.0 5.56 64.7 
16.9 5.63 66.1 
18.6 5.34 63.5 
17.8 5.29 62.5 
12.8 6.69 76.7 
13.3 6.67 76.9 
12.3 6.56 74.8 
10.2 6.58 73.5 
9.6 6.40 71.6 
8.6 6.33 70.2 
9.6 6.50 72.7 
9.7 6.45 72.3 
i 
Table 36. ~ November 1996 
L) ~~ . :, 94:1 JA961112 JA ]05 5.8 9.4 3 320 0 1.9 13.78 18.0 8.72 13.90 19.2 8.70 94.9 JA961112 JA J13 9.4 9.4 3 320 0 1.0 12.42 11.5 8.96 90.2 13.51 15.3 8.16 86.1 JA961113 JA J17 5.8 IO.I I 360 0 0.8 12.20 8.8 8.96 88.3 12.39 10.3 8.89 88.8 
JA961113 JA J24 7.0 IOA I 360 0 12.42 1.5 9.37 88.6 12.67 2.3 9.10 87.0 
JA961113 JA J27 7.3 9.2 4 360 0 0.3 11.89 0.4 9.63 89.4 
11.83 0.4 9.50 88.0 
JA961113 JA J35 7.9 7.4 5 360 I 0.2 11.58 0.1 9.19 
84.5 11.57 0.1 9.20 84.6 
'@ JA961 l 12 JA I 3.4 8.6 2 320 0 0.6 12.64 15.1 8.81 91.2 12.71 15.2 8.80 91.2 JA961112 JA 4 4.0 10.4 6 320 0 11.21 13.7 
JA961 I 12 JA 6 13.1 9.6 5 320 0 2.0 12.61 19.1 8.45 89:6 12.87 19.4 8.43 
90.0 
I i 
JA961 l 12 JA 7 17.4 6.1 2 320 0 1.8 12.62 18.7 8.50 
89.9 13.31 19.3 8.21 88.5 
(~ JA961112 JA 8 18.0 9.1 3 320 0 1.7 
12.78 19.2 8.40 89.4 13.04 19.5 8.32 89.2 
JA961112 JA 10 3.1 11.0 4 320 0 0.4 12.67 8.7 9.14 
90.9 13.07 10.5 8.74 88.7 
JA961113 JA 12 7.0 10.4 I 360 0 0.6 12.09 8.1 9.18 
89.8 12.65 12.4 8.43 85.8 
JA961112 JA 13 9.6 9.9 3 320 0 I. I 12.52 12.0 8.98 
90.9 13.30 14.5 8.60 89.9 
JA961 l 13 JA 16 3.4 9.3 2 360 0 0.2 12.55 2.2 9.31 88.7 12.57 2.1 
9.24 88.0 ((@:: 
JA961113 JA 18 8.8 7.4 3 360 0 0.3 11.80 0.3 9.56 
88.5 11.80 0.4 9.49 87.9 
JA961113 JA 19 9.8 8.4 I 360 0 0.5 12.26 5.4 9.22 
89.0 12.27 7.4 8.80 86.1 
JA961113 JA 20 19.2 10.7 2 360 0 0.4 12.62 2.3 9.29 
88.7 12.59 2.5 9.13 87.2 
JA961113 CL 22 3.7 3.3 4 360 0 0.2 10.71 0.2 9.91 89.4 
10.53 0.3 9.92 89.2 (b JA961113 CL 23 5.8 7.6 3 360 I 0.3 11.35 0.1 9.44 86.4 11.35 0.1 9.40 86.0 
RA961106 RA R02 17.4 18.6 2 140 I 2.5 15.30 11.2 10.00 
106.9 15.10 14.5 7.50 81.5 
RA961106 RA RIO 18.9 17.9 4 90 I 2.4 15.30 11.2 9.90 
105.8 15.30 13.3 7.10 76.9 
RA961I07 RA R15 13.1 18.1 0 0 2 2.0 15.33 11.3 9.57 
102.4 16.20 13.2 5.94 65.5 
RA961I07 RA R20 17.4 19.9 I 140 2 1.5 15.00 IO.I 9.19 
97.0 15.15 11.3 7.30 77.8 ((6 
RA961107 RA R25 7.9 20.3 2 180 2 0.9 15.56 7.2 8.83 
92.6 15.10 10.2 6.15 65.1 
RA96II07 RA R30 5.8 19.9 4 140 2 0.7 15.00 5.6 9.16 
94.0 14.68 7.7 7.60 78.5 _\ ' 
RA961107 RA R35 6.1 21.7 3 140 2 0.5 14.88 4.7 9.16 93.3 
14.53 5.9 8.25 84.0 
RA961106 RA I 3.0 18.2 2 140 0 3.0 15.30 11.5 10.00 107.1 
15.00 11.9 9.70 103.5 
RA961106 RA 3 6.7 19.4 I 140 I 3.1 15.30 11.7 9.90 106.1 
14.90 13.0 9.80 105.0 (b 
RA961106 RA 5 11.0 18.6 3 140 I 2.3 15.10 I I.I 10.60 112.8 
14.90 13.2 8.50 91.2 
RA961106 RA 7 10.4 17.9 5 110 I 2.5 15.00 11.2 10.00 106.2 
15.00 13.5 7.70 83.0 
RA961107 RA IO 2.7 IS.I I 140 2 1.4 15.18 10.2 8.42 89.2 
15.13 10.2 8.34 88.3 
RA96!106 RA II 6.1 18.3 3 90 2 2.4 15.40 11.0 9.60 
102.7 15.30 11.6 8.00 85.7 
"6 RA961107 RA 13 11.9 18.2 2 140 2 2.0 15.25 I I.I 9.00 96.0 16.25 13.1 5.54 61.1 ' ' RA961 !06 RA 16 14.6 17.6 4 90 I 2.1 15.40 11.0 9.80 104.8 16.50 13.5 6.10 67.8 ' RA96II07 RA 18 2.7 19.6 3 40 2 0.7 15.30 6.8 8.64 89.9 15.00 9.7 5.91 62.2 
RA961I07 RA 19 7.6 20.4 I 140 2 1.8 15.08 9.9 8.80 92.9 
15.90 12.4 5.81 63.3 
RA961I07 RA 21 9.1 20.1 3 140 I 1.9 15.25 9.9 9.07 
96.1 16.08 12.6 5.70 62.5 
RA961I07 RA 22 7.0 21.2 4 140 2 0.4 15.13 3.2 9.50 96.3 
14.41 5.0 8.08 81.6 
RA96ll07 RA 24 2.7 21.8 7 180 2 0.6 15.11 3.1 9.84 99.7 
14.70 3.4 9.04 91.0 
RA961I07 RA 26 6.7 19.9 2 140 2 0.8 14.96 5.9 8.91 91.5 
14.66 7.9 7.36 76.1 
YK961111 YK Y02 11.0 8.2 5 320 2 1.9 14.30 16.5 8.50 91.9 
14.70 17.1 7.80 85.4 
YK961111 YK Y05 12.8 9.2 7 320 I 1.8 14.40 16.0 9.10 
98.3 15.70 19.2 6.70 75.8 
YK961111 YK YIO 9.1 5.8 4 320 0 1.3 13.50 13.9 8.50 
88.9 15.80 18.6 5.70 64.4 
YK961111 YK Yl5 9.0 7.3 6 290 2 0.8 14.20 12.3 9.50 
99.9 15.40 16.6 6.10 67.5 
YK961111 YK Y20 7.3 4.7 4 290 0 0.9 14.10 10.3 10.10 
104.7 15.30 13.1 6.90 74.6 
YK961111 YK Y25 9.1 10.4 4 320 0 0.7 14.10 9.2 9.30 
95.7 14.30 9.4 8.90 92.1 
YK961111 PM Y30 6.4 IO.I 3 320 2 0.6 13.80 3.9 7.70 
76.2 14.00 4.7 7.20 71.9 
YK961111 PM Y35 6.7 9.6 4 320 0 0.5 14.20 0.5 8.20 
80.2 14.50 0.5 8.10 79.7 
YK961112 YK I 2.1 3.4 5 320 0 1.7 13.34 16.8 7.96 
84.5 13.41 16.8 8.21 87.3 
YK961112 YK 3 6.1 2.4 3 320 0 1.3 13.25 16.6 8.04 
85.1 14.03 17.1 7.67 82.8 
YK961111 YK 5 11.9 7.9 7 320 I 1.6 14.20 17.0 8.10 
87.7 15.50 19.1 6.80 76.6 
YK961111 YK 7 15.8 7.6 7 320 I 1.7 14.30 16.5 9.20 
99.5 15.70 19.4 6.60 74.8 
YK961112 YK 8 16.8 6.2 5 320 0 1.9 13.29 17.6 8.20 
87.4 13.33 17.8 8.25 88.1 
YK961111 YK 9 2.4 4.8 6 320 0 1.2 13.90 13.5 8.40 
88.4 14.00 13.5 8.30 87.6 
YK961111 YK 12 5.8 8.2 4 320 0 1.4 13.90 14.6 8.40 
89.0 15.80 19.1 5.60 63.5 
YK961111 YK 13 9.4 8.3 3 320 I 1.3 14.10 14.7 10.20 
108.6 15.70 18.2 6.70 75.4 
YK961Ill YK 15 3.0 6.4 5 320 0 0.8 13.60 7.5 8.70 
87.7 13.80 8.5 8.30 84.5 
YK961111 YK 16 2.7 10.5 4 320 0 0.6 13.70 7.1 8.20 
82.6 14.30 8.9 8.00 82.5 
YK961111 YK 17 5.2 6.7 4 320 0 0.8 13.90 10.7 8.70 
90.0 15.30 13.6 6.50 70.5 
YK961111 YK 20 8.2 6.7 7 320 I 0.7 13.70 7.7 10.50 

























1A961210 1A 105 
1A961210 1A Jl3 
1A961210 1A JI7 
1A961210 1A 124 
1A961210 1A 127 
1A96121 I 1A 135 
1A96121 I 1A 140 
1A961210 1A I 
1A961210 1A 3 
1A961210 1A 5 
1A961210 1A 7 
1A961210 1A 8 
1A961210 1A 9 
1A961210 1A 11 
1A961210 1A 14 
1A961211 1A 15 
1A96121 l 1A 18 
1A96121 I 1A 19 
1A961211 1A 20 
1A96121 I 1A 22 
1A961211 1A 23 
RA961205 RA R02 
RA961205 RA RIO 
RA961205 RA Rl5 
RA961204 RA R20 
RA961204 RA R25 
RA961204 RA R30 
RA961204 RA R35 
RA961204 RA R40 
RA961205 RA 2 
RA961205 RA 4 
RA961205 RA 6 
RA961205 RA 8 
RA961205 RA 9 
RA961205 RA 12 
RA961205 RA 13 
RA961205 RA 16 
RA961204 RA 17 
RA961204 RA 19 
RA961204 RA 21 
RA961204 RA 22 
RA961204 RA 24 
RA961204 RA 25 
YK961210 YK Y02 
YK961210 YK Y05 
YK961206 YK YlO 
YK961206 YK Yl5 
YK961206 YK Y20 
YK961206 YK Y25 
YK961206 PM Y30 
YK961206 PM Y35 
YK961206 PM Y40 
YK961210 YK 1 
YK961209 YK 4 
YK961210 YK 6 
YK961210 YK 7 
YK961209 YK 8 
YK961206 YK 9 
YK961206 YK 12 
YK961206 YK 14 
YK961206 YK 15 
YK961206 YK 16 
YK961206 YK 17 
YK961206 YK 19 
YK961206 YK 20 
6.4 9.0 I 140 1 
9.4 10.0 4 220 0 
6.1 9.0 9 220 0 
12.2 10.0 4 220 0 
8.5 9.0 6 220 0 
7.9 11.3 0 0 2 
3.4 14.0 2 180 I 
4.0 8.0 I 140 0 
4.6 9.0 I 220 0 
10.7 9.0 7 220 0 
19.5 9.0 1 180 0 
13.7 10.0 I 70 0 
3.7 10.0 6 220 0 
4.9 9.0 5 220 0 
12.5 10.0 5 220 0 
3.4 13.7 4 180 I 
7.3 8.0 0 0 2 
12.2 13.2 0 0 2 
8. I 14.2 2 180 I 
2.4 9.9 0 0 2 
8.2 9.7 0 0 6 
17.7 6.2 0 0 2 
18.9 7.7 0 0 2 
15.8 10.0 I 180 2 
11.0 12.3 3 320 I 
8.2 9.7 7 320 I 
5.5 12.4 7 320 1 
5.8 9.9 6 320 I 
4.3 10.9 8 320 1 
3.1 9.6 0 0 2 
7.0 9.7 4 180 2 
10.4 10.2 4 180 2 
15.2 9.4 0 0 2 
2.6 10.9 0 0 2 
4.9 10.3 0 0 2 
12.2 9.2 2 180 2 
13.4 9.6 I 180 2 
3.4 JO.I 3 320 I 
7.9 11.8 9 320 I 
12.5 11.7 JO 320 I 
6.1 JO.I 5 320 I 
2.1 10.4 2 320 I 
4.0 IO.I 3 320 I 
11.6 6.0 I 320 I 
15.2 2.0 2 360 2 
8.8 9.8 3 320 I 
8.2 10.6 7 320 I 
6.4 9.5 7 320 0 
8.5 9.8 7 320 0 
5.5 8.8 7 320 0 
4.9 IO.I 7 320 0 
3.4 9.6 7 320 0 
2.4 9.0 2 340 2 
5.8 6.4 7 320 1 
IO.I 4.0 I 360 2 
15.8 4.0 2 340 I 
16.8 3.2 8 320 I 
2.7 7.4 5 320 0 
5.2 10.4 3 320 I 
9.1 10.2 7 320 I 
1.5 10.3 7 320 I 
2.7 9.7 7 320 0 
7.3 9.3 7 320 0 
7.9 9.9 4 320 I 
7.9 9.9 4 320 I 
. :, 
1.5 7.89 15.2 9.48 88.1 7.69 15.4 9.32 86.4 
0.8 7.54 7.5 10.22 89.6 7.48 11.5 9.77 87.8 
0.3 7.13 1.6 10.64 88.9 7.43 5.8 9.92 85.8 
0.3 7.13 0.2 10.61 87.8 7.18 0.6 10.28 85.4 
6.75 0.1 10.40 85.2 6.75 0.1 10.28 84.2 
0.1 6.37 0.0 9.93 80.5 6.36 0.0 10.07 81.6 
0.1 6.44 0.0 9.75 79.2 6.39 0.0 9.88 80.2 
1.7 7.76 13.2 9.78 89.5 7.41 14.6 9.64 88.3 
0.8 7.20 8.7 9.87 86.5 7.38 11.5 9.54 85.5 
1.0 7.56 10.5 9.91 88.7 7.66 14.1 9.36 85.9 
2.0 7.58 13.7 9.53 87.1 7.66 17.1 9.19 86.0 
1.0 7.82 10.7 9.68 87.2 7.92 15.7 9.10 84.9 
7.23 6.7 10.28 89.0 7.12 7.5 9.96 86.4 
0.7 7.21 7.3 10.20 88.6 7.64 12.3 9.55 86.6 
0.8 7.46 6.7 10.24 89.1 7.66 12.4 9.46 85.9 
0.3 
6:44 so) 6.47 o:o 0.2 0.0 9.94 10.12 82.3 
0.1 6.36 0.0 9.78 79.3 6.31 0.0 10.07 81.5 
0.1 6.41 0.0 9.73 79.0 6.32 0.0 9.91 80.3 
0.1 6.44 0.0 9.87 80.2 6.42 0.0 10.15 82.4 
0.1 6.46 0.0 IO.IO 82.1 6.46 0.0 10.15 82.5 
1.9 7.81 11.1 9.70 87.6 8.28 13.3 9.31 86.3 
1.4 7.92 9.9 9.46 85.0 8.48 14.3 8.47 79.4 
1.2 7.64 9.1 9.51 84.5 8.50 13.8 8.04 75.1 
1.0 7.54 8.4 9.82 86.6 8.33 I I.I 9.11 83.3 
0.4 7.49 4.7 9.91 85.2 7.89 9.1 8.78 78.4 
0.1 7.33 1.1 10.47 87.6 7.48 3.4 10.12 86.3 
0.2 6.80 0.1 10.83 88.8 6.79 0.1 10.89 89.3 
0.2 6.62 0.0 10.83 88.4 6.62 0.0 10.74 87.6 
2.0 7.89 10.9 9.73 88.0 7.89 11.0 9.76 88.3 
1.5 7.79 9.8 10.52 94.2 8.18 I I.I 9.88 90.1 
1.4 7.77 10.0 9.78 87.6 8.35 13.2 9.16 85.0 
1.6 7.89 10.7 9.90 89.4 8.43 13.9 8.96 83.7 
1.0 7.21 8.7 9.42 82.6 7.90 9.4 9.14 81.8 
1.3 7.86 9.6 9.83 88.1 8.04 11.5 9.42 85.8 
1.2 7.71 9.3 9.60 85.5 8.48 14.1 8.51 79.7 
I. I 7.63 8.9 9.51 84.3 8.48 14.0 8.47 79.2 
0.4 7.77 4.6 9.85 85.2 7.95 5.7 9.30 81.4 
0.8 7.51 5.9 9.92 86.0 8.23 9.1 8.60 77.5 
1.0 7.87 8.1 8.97 79.6 8.45 10.5 9.31 85.1 
0.4 7.63 3.2 10.53 90.0 7.66 3.9 9.61 82.5 
0.2 7.35 1.3 10.52 88.2 7.33 1.3 10.48 87.8 
7.43 1.5 10.60 89.1 7.46 1.7 10.41 87.7 
1.8 7.10 14.6 9.46 86.0 8.17 17.7 8.45 80.4 
1.2 6.92 14.2 9.80 88.4 8.34 18.1 8.31 79.6 
I.I 7.86 9.9 10.91 97.9 9.14 20.l 7.53 74.4 
0.7 7.72 6.4 9.64 84.3 8.20 12.5 8.34 76.7 
0.6 7.28 5.0 9.62 82.5 7.69 8.7 8.47 75.1 
0.5 7.58 2.2 10.10 85.6 8.56 10.2 7.63 69.8 
0.5 7.00 0.1 10.38 85.6 6.98 0.0 10.13 83.4 
0.6 6.98 0.0 10.34 85.1 6.92 0.0 J0.08 82.9 
0.6 7.38 0.0 9.88 82.2 7.35 0.0 9.82 81.6 
1.8 6.36 14.3 9.77 87.0 7.07 14.4 9.70 88.0 
0.8 7.12 11.8 9.53 85.1 8.89 13.5 8.60 81.0 
1.4 7.13 14.7 9.69 88.2 7.35 15.2 9.45 86.7 
2.3 7.15 15.4 9.72 88.9 7.43 17.0 9.15 85.1 
1.2 7.43 13.2 9.56 86.8 7.56 13.8 9.88 90.3 
0.6 7.18 8.4 9.71 84.9 7.84 9.3 8.86 79.2 
0.9 7.76 8.6 9.95 88.3 8.15 14.5 9.39 87.4 
0.7 7.74 5.6 9.51 82.8 9.05 13.6 7.88 74.5 
0.5 7.58 5.7 9.56 82.9 7.54 5.9 9.48 82.3 
0.4 7.30 3.2 9.63 81.6 7.10 3.8 9.40 79.6 
0.6 7.54 2.1 10.19 86.2 8.56 10.3 7.37 67.4 
0.5 7.64 2.4 9.45 80.3 8.73 13.3 7.24 67.8 




Atmospheric and hY,drographic data for the Chesap~ake Bay by 
month. The survey 1s not performed m January or March. 
A. 
B. 
To conserve space, some variables are P.resented as coded 
values. Code 1<:eys are presented in Tal5le 1 (p. 10). 
Due to measurement error( calibration differences and 
instrument drift) associated with the hydrographic 
equipment used to measure temperature, salinity and 
dissolved oxygen, some calculated saturations presented 





I s;, : 
I 
~ tat r m eat er River Depth Tel!IP. Speed Direct. Obs. Secchi 0 : ;) River Mile m) (C) m'sec de ) (m) ) Satur. 
~· = ;) 
I 
:;::::::J:1 tat If m River Depth Te111p. Speed Direct. Mile m) m'sec de ) 
I :,. .:, 
CL960208 CL 3 5.5 5.0 8 220 2 1.3 0.56 17.4 12.05 94.5 0.56 18.9 96.3 
,::::::>) CL960219 CL 7 7.0 10.0 1 140 0 1.9 2.52 22.2 11.83 101.0 1.99 24.1 100.1 
I CL960219 CL 8 5.8 6.3 5 140 I 1.8 2.47 24.4 11.62 100.5 2.01 29.6 99.5 
I CL960219 CL 9 10.1 5.8 4 140 0 I.I 2.25 19.8 13.79 115.0 2.04 23.0 108.2 CL960208 CL 10 10.1 5.0 8 220 2 1.7 0.47 17.3 11.76 91.9 0.85 25.5 95.5 
,;;:;ji/ CL960208 CL 11 11.0 5.0 8 220 1 1.5 0.44 17.4 11.61 90.8 0.73 24.8 94.4 ) CL960208 CL 12 10.4 4.0 8 220 2 1.5 0.42 17.1 12.20 95.1 0.76 22.7 100.6 CL960219 CL 13 16.2 6.6 3 140 0 1.8 2.33 25.7 11.55 100.5 2.23 28.0 98.8 
I CL960219 CL 14 13.7 8.7 2 140 0 1.4 2.40 21.2 11.90 100.6 2.00 24.1 99.2 
t;::::::1') CL960219 CL 16 17.1 5.8 4 140 0 CL960215 CL 18 8.5 4.0 5 40. I 2.0 2.00 16.7 12.30 99.7 1.90 18.1 12.50 102.1 CL960215 CL 20 7.0 4.0 4 40 I 2.2 1.90 16.4 12.70 102.5 1.70 17.1 13.10 105.7 
CL960219 CL 22 9.1 8.2 3 140 1 1.1 2.03 20.6 11.92 99.4 1.84 21.6 11.90 99.4 
I CL960219 CL 23 5.2 7.6 2 140 2 1.3 1.91 20.8 11.98 99.7 1.80 20.8 12.11 100.5 
:;::::f}) CL960219 CL 25 9.1 6.3 3 140 2 1.8 2.18 20.1 12.02 100.2 2.08 22.3 11.96 101.0 CL960219 CL 26 10.1 5.8 5 140 2 1.9 2.43 17.8 12.08 99.8 1.86 21.3 11.97 99.8 CL960219 CL 27 IO.I 5.5 4 140 2 1.3 2.20 19.3 12.21 101.3 1.84 21.9 11.91 99.7 
I CL960215 CL 28 12.2 5.0 4 40 I 2.5 2.20 17.0 12.30 100.5 1.80 22.0 12.20 102.1 
.~ 
CL960219 CL 30 21.0 6.3 1 140 2 2.0 1.92 20.9 11.96 99.6 1.70 23.5 11.56 97.5 
CL960215 CL 31 18.0 5.0 4 40 1 2.3 2.10 15.4 13.40 108.0 1.90 24.0 14.00 119.1 
CL960215 CL 32 14.6 5.0 3 40 1 2.2 1.90 17.1 12.20 98.9 1.70 21.2 12.10 100.4 
CL960215 CL 33 7.0 5.0 4 40 1 2.3 2.10 13.6 12.60 100.3 1.60 14.3 13.00 102.6 
CL960226 CL 36 7.0 12.6 2 320 1 2.1 3.20 12.6 13.60 110.6 3.00 13.1 13.90 112.9 
r,:::;!}) CL960226 CL 38 5.5 9.2 2 320 2 0.6 4.50 17.2 13.00 112.8 4.20 18.2 12.90 111.8 CL960226 CL 39 7.6 8.8 2 320 2 2.3 3.60 16.1 13.00 109.4 2.80 17.9 12.70 106.0 
CL960226 CL 41 11.3 7.6 2 320 2 3.1 3.30 12.8 14.00 114.4 2.40 20.4 12.30 103.4 
CL960226 CL 42 11.3 11.6 2 320 1 2.1 3.80 13.3 13.70 113.7 1.90 17.0 12.20 98.9 I CL960226 CL 43 12.2 14.9 2 320 1 2.6 3.30 12.5 13.70 111.7 1.90 18.7 12.20 100.0 
~· 
) CL960226 CL 44 9.8 14.7 2 320 I 2.4 3.20 12.7 13.70 111.5 1.90 16.9 12.30 99.6 CL960226 CL 46 12.2 11.9 5 320 I 1.9 3.10 12.1 13.80 111.6 1.90 17.0 12.00 97.3 
CL960226 CL 47 17.1 8.8 5 320 2 3.0 3.40 14.6 1290 106.9 2.60 20.6 12.50 105.7 
~ CL960226 CL 48 15.5 11.8 2 320 2 2.9 3.40 14.0 14.30 118.1 2.00 20.6 13.00 108.3 CL960208 CL 67 3.4 6.0 8 220 2 1.2 0.42 16.2 13.64 105.7 0.38 16.5 CL960219 CL 72 3.0 7.7 5 140 0 2.0 2.47 29.1 11.00 98.3 1.79 31.4 11.08 98.9 / CL960207 CL 74 2.1 4.0 3 180 1 1.0 0.37 16.4 12.47 96.6 0.33 16.4 12.47 96.5 
11 CL960219 CL 78 2.1 7.4 6 140 I 1.3 2.69 21.9 11.99 102.6 2.90 22.4 12.08 104.2 CL960215 CL 84 2.4 4.0 6 40 1 1.5 2.40 13.3 13.10 104.9 1.80 13.6 13.60 107.4 
~) 
CL960226 CL 87 2.1 7.1 0 0 2 1.2 6.00 18.0 13.60 123.1 5.50 18.3 13.40 120.0 
Table 40. I' ~ March 1996 ) ~ :, CL960304 CL 75 2.7 2.1 3 40 2.0 4.10 16.9 11.48 98.4 4.22 17.6 11.57 99.9 CL960304 CL 76 2.7 1.4 3 40 1.7 3.95 17.9 11.71 100.7 3.93 18.2 12.10 104.2 CL960313 CL 81 2.4 1.4 4.10 13.3 11.00 92.0 
~) 
CL960313 CL 83 2.1 7.0 5 340 0 2.0 4.20 12.4 11.40 95.0 
~J 
~ ~ ~ 1f'~ 49 
I 
!::4 I I' ~~~ tat tr m River Depth Temp. Speed Direct. Mile m) (C) m'sec (de ) .:, CL960411 CL 2 6.7 8.0 6 320 0 1.0 9.00 14.1 10:35 98.1 8.90 16:s 1025 98.4 CL960411 CL 5 7.0 11.0 3 250 0 1.6 8.20 17.8 10.60 101.0 8.10 17.8 10.72 101.9 
CL960403 CL 8 8.8 10.2 I 220 0 2.8 8.20 13.9 11.10 103.1 8.00 18.0 IO.SO 99.7 
CL96041 I CL 9 13.4 10.0 6 250 0 1.6 8.80 17.0 10.27 98.7 8.30 20.2 10.34 100.3 
CL960411 CL 10 11.6 11.0 4 270 0 2.1 8.30 18.8 10.67 102.5 7.70 26.4 9.80 97.6 
CL960411 CL 11 9.1 9.0 6 270 0 1.3 8.90 16.2 10.24 98.1 8.40 20.3 10.05 97.7 
CL960411 CL 12 11.3 14.0 5 320 0 2.5 8.80 15.5 10.92 103.9 8.10 21.7 9.40 91.6 
CL960411 CL 13 17.7 12.0 7 250 0 1.8 8.40 17.7 10.77 103.0 7.90 24.0 9.95 98.0 
CL960411 CL 15 13.1 14.0 5 290 0 2.1 8.69 15.0 11.03 104.4 8.10 20.4 10.16 98.2 
CL960411 CL 16 13.7 14.0 5 290 0 2.1 9.12 14.5 11.38 108.4 8.12 22.2 10.17 99.5 
CL960404 CL 17 9.8 15.0 8 220 0 1.5 8.27 16.0 10.40 98.1 7.87 17.7 10.57 99.8 
CL960404 CL 18 7.6 16.0 8 220 0 1.6 9.28 14.2 10.56 100.8 7.87 17.8 10.47 99.0 
CL960403 CL 21 7.0 13.5 2 220 0 1.9 8.10 18.7 10.90 104.2 8.00 18.8 11.00 105.0 
CL960403 CL 24 4.3 14.1 5 220 0 3.1 8.40 14.9 11.30 106.1 8.20 16.5 11.40 107.7 ! I CL960403 CL 25 11.0 12.3 4 220 0 3.3 8.40 15.0 11.10 104.3 7.80 19.0 10.90 103.7 
(~ CL960403 CL 26 11.3 12.4 4 220 0 3.2 8.40 IS.I 11.40 107.2 7.80 18.9 11.00 104.5 CL960404 CL 27 10.4 16.0 8 220 0 1.6 8.49 13.5 10.50 97.9 7.76 17.9 10.44 98.5 
CL960403 CL 28 12.5 11.3 6 220 0 3.0 8.30 14.8 11.10 103.9 7.70 20.1 10.30 98.4 
CL960403 CL 29 14.3 11.7 3 220 0 3.4 8.10 14.8 11.50 107.2 7.70 19.1 10.70 101.6 
(~ 
CL960403 CL 31 14.3 10.9 6 220 0 3.0 8.30 14.5 10.80 100.9 7.90 19.7 10.80 103.4 
CL960403 CL 32 15.9 12.2 6 220 0 2.9 7.80 14.7 11.50 106.3 7.60 20.3 10.70 102.1 
CL960404 CL 33 4.9 16.8 5 220 0 1.4 8.66 14.7 10.32 97.4 8.50 14.9 10.51 98.9 
CL960412 CL 36 7.9 14.0 5 250 l 2.1 8.80 I I.I 12.00 111.0 8.70 11.2 11.50 106.2 
CL960412 CL 38 8.8 12.0 5 290 I 2.8 9.10 12.5 10.90 102.4 8.30 17.8 9.60 91.7 (61 CL960412 CL 40 6.1 13.0 5 290 I 2.8 9.00 13.3 10.80 101.8 8.70 14.7 10.70 IOI.I ~ I CL960404 CL 41 12.8 16.7 3 220 0 3.3 8.30 12.1 10.90 100.3 7.50 19.6 9.72 92.1 
CL960412 CL 42 11.9 14.0 5 250 I 2.5 9.00 11.8 10.90 101.7 8.30 17.6 9.60 91.5 
CL960412 CL 43 12.2 15.0 5 250 I 2.8 8.90 11.6 11.00 102.3 8.50 20.3 8.60 83.8 ((6 CL960412 CL 44 12.2 14.0 5 290 I 2.7 8.80 11.3 11.10 102.8 8.30 17.6 9.30 88.7 CL960404 CL 45 16.2 15.0 5 220 0 2.8 8.45 12.0 10.82 99.8 7.66 18.4 10.35 97.7 
CL9604!2 CL 47 14.0 13.0 5 290 I 2.8 8.90 11.5 11.00 102.2 8.50 19.3 8.90 86.2 
CL960412 CL 48 15.5 13.0 5 290 I 2.6 8.70 11.5 11.10 102.7 8.40 18.9 8.90 85.8 
CL960408 CL 67 3.0 6.0 6 340 0 1.7 8.53 14.9 11.16 105.1 8.57 15.0 11.30 106.6 
(~ 
CL960411 CL 70 3.4 12.0 5 270 0 1.7 8.40 16.8 11.52 109.5 8.30 16.8 11.37 107.8 
'' !. CL960403 CL 73 2.4 10.8 I 220 0 2.3 9.20 15.0 11.40 109.1 9.20 15.0 11.30 108.2 
CL960403 CL 77 2.4 11.6 3 220 0 2.1 8.20 20.2 10.80 104.5 8.10 20.4 10.80 104.4 .. , 
CL960404 CL 81 3.4 15.8 8 220 0 1.8 8.79 14.4 10.74 101.5 8.02 15.5 10.51 98.2 
CL960412 CL 87 2.7 13.0 5 250 I 1.6 10.10 14.5 10.30 100.3 9.40 14.6 10.60 101.7 (1 . 
' ii 
50 
~ ~ River ::, .) ::,, ). 12h 1i50 CL96050! CL 3 8.5 17.0 5 220 0 1.8 14.99 17.1 11.60 24.0 8.64 94.2 e CL960501 CL 4 7.9 14.0 3 90 0 1.3 15.02 16.5 10.26 112.6 14.86 17.1 9.20 101.0 i!) CL960501 CL 5 5.8 15.0 5 220 0 2.0 14.41 21.3 10.51 117.3 14.13 21.5 10.35 115.0 CL960501 CL 7 6.1 16.0 3 40 0 1.5 13.89 20.8 10.63 117.0 12.37 23.5 9.21 99.9 CL960501 CL 8 7.6 17.0 3 220 0 2.0 15.16 19.7 10.54 118.3 14.11 20.0 10.25 112.8 CL960501 CL 9 9.8 16.0 5 220 0 1.8 13.61 19.8 10.88 118.3 11.01 26.8 8.24 88.6 e· CL960501 CL 10 9.1 15.0 5 220 0 2.0 14.84 20.0 10.65 119.0 12.52 23.1 9.24 100.3 J CL960501 CL 11 10.7 15.0 3 40 0 1.8 14.27 17.7 10.86 118.2 10.94 25.8 7.85 83.7 CL960501 CL 12 10.4 14.0 3 110 0 1.4 14.22 16.6 10.67 115.3 12.83 22.2 7.26 78.8 • CL960501 CL 13 13.1 16.0 5 220 0 2.6 13.56 23.3 9.88 109.7 9.84 28.9 8.27 87.8 
~ CL960501 CL 15 14.0 15.0 5 220 0 2.1 14.71 22.3 10.20 115.3 9.81 28.9 8.47 89.9 CL960501 CL 16 13.1 17.0 3 40 0 1.9 14.26 17.7 10.67 116.1 10.38 27.3 8.07 85.8 CL960501 CL 17 8.5 14.0 0 0 0 1.3 14.91 16.3 10.22 111.8 12.72 20.5 6.55 70.2 CL960503 CL 19 4.0 17.4 4 160 0 1.1 16.04 16.3 11.60 129.9 15.50 16.4 11.00 121.9 CL960503 CL 20 8.2 18.8 4 180 0 1.3 15.50 15.0 11.60 127.4 13.70 17.2 8.80 94.4 ~ CL960503 CL 22 7.0 17.6 2 160 1 1.6 13.90 21.7 10.40 115.2 13.60 21.9 10.20 112.4 CL960503 CL 23 8.2 19.0 3 180 0 1.4 14.40 19.5 11.20 123.6 13.50 21.5 9.90 108.6 CL960503 CL 24 7.6 19.8 3 140 0 1.5 16.06 16.8 11.48 129.0 13.89 18.6 9.55 103.7 CL960503 CL 25 11.6 17.3 4 180 2 1.5 14.80 17.4 12.00 131.9 13.30 22.1 10.00 109.6 CL960503 CL 26 10.7 15.9 4 160 0 1.0 14.40 15.6 11.30 121.8 13.20 22.3 IO.IO 110.6 e CL960503 CL 27 12.5 16.8 3 160 1 1.3 14.30 16.1 10.80 116.5 13.10 22.1 9.60 104.8 CL960503 CL 28 11.6 18.2 6 160 0 1.0 IS.IO 14.5 11.70 127.1 12.90 21.7 8.00 86.7 CL960503 CL 29 23.5 17.6 3 180 2 1.6 14.50 21.4 11.00 123.1 13.50 23.6 9.80 108.9 CL960503 CL 30 19.2 20.1 4 160 0 1.2 15.30 15.6 I I.SO 126.3 13.10 22.2 8.90 97.2 CL960503 CL 31 11.9 19.4 3 140 0 1.4 15.80 16.3 12.90 143.7 13.40 20.6 8.60 93.6 
CL960503 CL 33 8.8 18.8 5 140 0 1.0 16.20 14.5 11.60 128.9 13.20 19.3 7.80 83.9 
CL960506 CL 35 5.8 15.8 8 40 5 0.8 15.46 12.3 10.13 109.4 15.36 12.5 10.12 109.2 
CL960506 CL 36 5.5 17.6 5 360 2 1.2 16.57 12.0 11.92 131.4 16.41 12.1 11.91 131.0 
CL960506 CL 37 8.8 16.2 8 320 5 0.7 16.15 16.0 10.28 115.2 15.14 17.0 9.89 109.2 
CL960506 CL 38 6.4 16.7 8 320 2 0.7 17.92 14.6 IO.OS 115.7 17.01 14.8 9.82 111.1 
CL960503 CL 41 11.3 18.3 6 140 2 0.9 14.90 14.0 10.80 116.5 12.90 20.5 7.60 81.8 
CL960503 CL 42 I 1.6 19.4 7 180 1 1.5 15.30 13.9 11.40 123.9 13.20 17.4 7.50 79.7 
CL960506 CL 43 12.2 17.0 8 40 5 0.8 16.20 14.0 10.34 114.5 13.98 18.3 7.96 86.5 
e 
CL960506 CL 44 10.7 17.9 8 360' 2 1.4 15.84 11.8 10.88 118.0 15.78 12.1 10.61 115.2 
CL960503 CL 46 13.1 18.8 5 140 2 1.3 15.10 14.5 11.40 123.8 12.90 20.1 7.50 80.5 
CL960506 CL 47 14.3 16.7 8 360 2 1.3 15.73 12.2 10.23 111.0 14.56 14.7 8.12 87.3 
CL960501 CL 68 2.4 15.0 3 90 0 1.0 15.16 17.3 9.70 107.3 15.04 17.3 9.51 105.0 













( t) L) Satur. 
:, ). ). 
CL960605 CL 3 7.0 '23.7 3 220 2 2.1 19.59 14.6 9.29 110.5 18.67 17.3 7.67 91.1 
CL960604 CL 4 6.4 19.9 5 220 2 2.1 18.60 13.7 7.89 91.6 18.60 13.9 7.67 89.1 
CL960605 CL 5 5.5 '23.8 1 220 2 1.5 19.33 24.1 9.04 113.2 18.73 26.3 8.88 111.4 
CL960605 CL 6 7.0 '23.1 4 220 I 1.8 20.68 19.3 9.38 117.1 18.76 20.8 8.72 105.9 
CL960605 CL 7 7.9 22.6 4 220 I 1.8 20.81 18.2 9.04 112.4 19.05 20.7 8.72 106.4 
CL960605 CL 9 9.1 26.1 5 220 1 1.8 20.63 14.8 10.46 127.1 18.11 20.6 6.20 74.3 
CL960605 CL 10 9.8 24.5 5 220 1 1.9 20.74 14.7 10.30 125.3 18.06 20.9 6.76 81.0 
CL960605 CL II 10.J 24.2 5 220 I 1.8 21.25 14.9 10.09 124.1 18.02 21.0 5.87 70.3 
CL960605 CL 12 11.9 24.7 3 220 I 1.9 20.83 15.5 9.79 119.9 18.04 22.0 6.86 82.7 
CL960605 CL 14 16.8 '23.6 4 220 I 2.1 18.90 19.8 8.08 97.8 17.79 24.2 7.06 85.9 
CL960605 CL 15 14.0 '23.1 5 220 I 20.34 18.0 9.96 122.6 18.00 220 7.95 95.8 
CL960605 CL 16 13.1 '23.4 3 220 I 2.1 20.74 16.6 9.65 118.7 17.97 '23.0 6.60 80.0 
CL960606 CL 17 7.9 20.2 0 0 4 1.6 19.92 13.0 9.23 109.4 19.40 14.2 7.94 93.9 
CL960606 CL 18 8.5 21.0 0 0 4 1.7 19.69 13.5 8.40 99.4 19.50 14.5 8.24 97.8 
CL960607 CL 20 6.7 21.8 4 220 2 2.3 20.80 13.2 7.70 93.0 19.40 14.6 6.60 78.2 
CL960606 CL 21 4.9 25.3 5 140 I 1.8 20.02 18.4 9.12 111.8 19.14 19.3 8.92 108.1 
CL960606 CL '23 8.2 24.6 2 140 0 2.6 20.42 16.6 9.05 110.7 18.91 17.7 7.70 92.1 
CL960606 CL 24 7.6 24.7 5 140 I 2.2 20.06 16.7 8.91 108.3 18.52 18.5 7.16 85.4 
CL960604 CL 25 10.1 18.9 6 220 2 2.5 18.50 13.9 8.16 94.6 18.40 14.6 7.34 85.3 
CL960606 CL 26 10.4 '23.7 0 0 I 2.2 20.30 12.J 10.69 127.0 18.28 19.3 6.66 79.4 
CL960606 CL 27 10.7 23.6 0 0 4 1.8 19.97 12.3 9.66 114.2 18.28 19.1 6.65 79.2 
CL960606 CL 28 11.0 23.7 0 0 4 2.3 19.93 12.6 9.24 109.3 18.37 18.2 6.63 78.7 
CL960606 CL 29 22.6 24.3 5 140 I 1.8 20.02 18.0 9.05 110.7 19.21 23.1 8.35 103.7 
CL960606 CL 31 12.8 24.J 0 0 I 2.3 20.34 11.7 11.00 130.5 18.50 19.7 7.57 90.9 
CL960606 CL 32 12.2 22.6 0 0 4 2.2 19.66 12.7 8.88 104.6 18.37 18.0 6.43 76.2 
CL960607 CL 33 4.9 22.1 5 220 2 2.1 20.30 12.1 8.00 95.0 18.70 15.9 5.70 67.1 
CL960607 CL 35 8.2 '23.1 5 220 2 2.6 21.20 11.2 8.60 103.4 18.40 14.4 5.50 63.8 
CL960607 CL 36 7.6 21.4 2 220 2 3.2 20.20 10.6 8.90 104.6 17.70 16.8 3.30 38.3 
CL960606 CL 37 8.5 24.8 6 140 I 1.8 22.53 11.4 11.36 140.2 18.14 16.3 6.'23 72.8 
CL960606 CL 38 8.8 24.4 7 140 I 1.8 22.53 11.4 11.36 140.2 18.14 16.3 6.23 72.8 
CL960606 CL 39 4.3 24.8 2 140 I 1.7 20.86 13.7 10.20 1'23.6 20.42 13.8 10.16 122.2 
CL960607 CL 41 10.4 22.4 5 220 2 3.2 20.70 I 1.6 9.30 111.0 18.20 17.4 5.60 65.9 
CL960606 CL 42 11.3 25.0 2 140 I 2.4 21.42 I 1.7 11.22 135.9 18.16 17.3 5.95 69.9 
CL960607 CL 43 11.6 21.2 4 200 4 2.8 21.20 11.3 10.90 131.1 18.30 18.J 6.00 7J.J 
CL960606 CL 44 JO.I 25.1 6 140 I 2.2 22.19 10.9 I 1.13 136.1 18.00 17.0 5.62 65.7 
CL960606 CL 45 16.2 24.3 4 140 0 2.4 20.93 11.4 11.10 132.9 18.06 19.2 5.53 65.6 
CL960607 CL 46 14.3 21.5 4 200 4 3.5 20.70 11.1 10.70 127.3 18.30 19.0 5.90 70.2 
CL960607 CL 48 13.! 21.3 3 200 4 3.0 20.70 10.9 9.60 114.1 17.80 17.6 4.50 52.6 
CL960604 CL 66 3.7 20.7 7 220 2 1.5 19.10 13.4 8.20 95.9 19.10 13.4 8.24 96.4 
CL960605 CL 69 3.4 '23.8 I 220 2 1.9 20.06 20.2 9.23 114.5 19.00 23.4 9.12 113.0 
CL960604 CL 73 1.8 19.1 8 220 I 1.5 18.90 13.3 8.12 94.6 18.90 13.3 8.18 95.2 
CL960606 CL 80 3.0 25.1 5 140 1 2.1 20.76 17.2 9.28 114.6 20.54 17.2 9.34 114.9 
CL960607 CL 83 2.4 21.7 2 220 4 2.2 19.50 11.0 8.10 94.1 19.50 11.0 8.20 95.3 






~ Obs. Secchi 0 (m) (nw'L) Satur. .::, ::, ·- ::,. CL960716 CL 3 7.3 28.0 220 I 2.0 25.15 18.5 8.95 120.6 23.88 17.3 5.24 68.6 CL960716 CL 4 5.8 28.0 140 I 2.0 25.32 19.9 9.83 134.0 22.51 23.1 6.56 86.6 
·~ 
CL960716 CL 5 7.0 29.0 270 I 1.9 24.87 19.7 8.82 119.1 24.27 21.1 6.78 91.3 
CL960716 CL 6 9.1 27.0 220 1 1.7 24.65 20.0 8.32 112.1 24.30 21.1 6.39 86.1 
CL960716 CL 8 5.5 26.0 220 2 1.9 24.93 19.6 8.88 120.0 24.75 20.0 8.24 111.2 
CL960716 CL 9 9.8 30.0 270 I 2.6 24.49 19.9 7.65 102.7 22.08 24.0 5.86 77.2 e) CL960716 CL 10 10.7 26.0 220 I 2.2 24.51 18.5 6.84 91.2 24.18 19.6 5.61 74.8 CL960716 CL 11 11.6 26.0 220 I 2.5 24.60 18.7 7.31 97.7 24.38 19.0 6.28 83.7 CL960716 CL 12 11.3 26.0 220 I 2.2 24.56 18.3 7.02 93.5 24.19 19.3 5.08 67.6 
CL960716 CL 14 14.3 29.0 270 I 2.1 25.50 19.4 10.14 138.2 18.22 30.2 5.43 69.0 
CL960716 CL 15 15.2 29.0 270 I 1.3 26.24 17.7 9.92 135.7 23.27 22.1 5.63 74.9 ~ CL960716 CL 16 14.6 29.0 270 1 1.5 25.30 19.7 9.82 133.6 18.76 29.8 5.35 68.5 CL960716 CL 17 4.0 25.0 320 0 1.3 24.93 16.9 6.76 89.9 24.86 17.0 6.52 86.7 CL960708 CL 18 5.2 26.0 200 2 1.1 26.15 17.8 6.83 93.3 25.33 17.1 6.34 85.1 CL960718 CL 19 8.5 27.0 140 2 1.6 26.52 15.0 11.17 151.2 25.08 16.9 5.54 73.9 ~ CL960716 CL 21 8.5 27.0 220 2 2.2 25.02 17.7 8.74 117.0 24.65 18.5 6.67 89.1 CL960716 CL 22 8.2 26.0 220 1 2.5 24.71 17.5 7.24 96.3 24.23 19.8 5.17 69.1 CL960722 CL 24 6.4 26.0 160 I 1.8 25.50 8.20 25.20 6.80 CL960716 CL 25 9.4 26.0 340 I 1.7 24.51 18.0 6.75 89.7 24.18 19.3 5.31 70.7 CL960716 CL 26 JO.I 26.0 220 1 2.4 24.57 17.2 7.45 98.7 24.10 20.4 4.76 63.7 CL960718 CL 27 9.1 27.8 140 2 1.6 26.16 16.5 12.11 164.3 24.82 18.6 4.90 65.7 
CL960722 CL 28 10.4 25.0 160 I 2.5 25.50 9.30 
144:9 
23.70 2.80 
CL960718 CL 29 30.8 26.0 140 2 2.0 26.54 17.0 10.58 23.28 22.9 5.76 77.0 
CL960718 CL 30 13.7 26.0 140 2 1.5 26.86 16.5 10.67 146.5 24.27 20.5 5.59 75.0 
CL960722 CL 32 12.8 25.0 160 1 2.9 25.50 9.50 
119:0 
22.80 3.30 
CL960722 CL 33 7.9 26.0 180 I 2.0 25.80 13.1 9.00 25.50 13.6 6.70 88.4 
CL960722 CL 34 6.1 25.0 160 I 2.2 25.70 12.5 9.20 121.0 25.60 12.9 7.70 101.4 
CL960722 CL 36 5.5 25.0 160 1 1.7 25.60 12.7 9.70 127.5 25.30 13.5 6.80 89.3 
CL960724 CL 37 6.7 29.4 140 4 2.2 26.18 16.1 8.89 120.4 24.06 20.2 3.21 42.9 
CL960724 CL 38 5.2 28.9 140 4 1.9 26.27 14.8 7.53 101.4 24.82 18.0 3.32 44.4 
CL960724 CL 40 8.8 26.4 220 4 2.0 25.69 15.2 8.96 119.7 25.15 16.4 4.97 66.2 
CL960724 CL 41 11.3 28.7 200 4 1.7 25.97 14.0 9.96 132.8 23.07 22.4 3.36 44.6 
CL960722 CL 42 10.4 26.0 180 1 1.5 25.80 14.1 10.30 137.0 23.90 20.1 2.80 37.3 
CL960724 CL 43 9.8 30.1 140 4 2.1 26.14 15.7 8.91 120.3 23.99 20.3 2.73 36.4 
CL960722 CL 44 JO.I 25.0 140 1 2.0 25.80 12.3 9.80 129.0 24.40 13.3 6.30 81.3 
CL960722 CL 45 17.7 26.0 160 1 1.9 25.70 10.00 23.30 3.30 
SI) CL960724 CL 46 16.5 28.9 200 4 2.5 26.31 14.4 8.61 115.7 22.48 23.5 3.91 
e 
CL960724 CL 48 15.2 25.9 220 4 2.2 25.71 15.4 9.36 125.2 23.85 20.7 2.36 31.5 
CL960716 CL 65 1.8 29.0 140 1 1.4 25.73 18.5 12.26 167.0 25.71 18.6 12.32 167.8 
CL960716 CL 72 2.7 26.0 220 I 1.0 24.56 21.0 7.55 102.2 24.41 21.0 7.54 101.8 
CL960716 CL 74 3.7 25.0 340 0 0.9 24.87 17.2 6.29 83.7 24.84 17.2 6.29 83.7 
CL960718 CL 78 2.1 27.0 140 2 2.0 26.79 18.2 10.23 141.7 26.81 18.2 10.34 143.2 
CL960722 CL 83 2.4 25.0 160 I 1.8 25.90 12.8 8.50 112.4 25.90 12.8 8.50 112.4 





(~ Secchi C111j). m) (C) 
,:, ,:, :,,:, 
CL960805 CL 2 9.4 25.8 3 40 1 1.8 24.70 20.5 7.25 98.1 21.20 24.4 5.54 72.0 
(~ CL960805 CL 4 8.5 26.0 3 70 2 1.6 25.70 16.9 7.02 94.7 25.40 17.4 5.71 76.8 CL960805 CL 6 6.4 25.4 6 40 2 2.6 23.90 23.5 6.60 89.5 23.00 25.2 6.52 87.9 CL960808 CL 7 7.3 26.0 3 140 I 3.0 26.70 13.9 8.00 108.0 23.10 23.9 5.80 77.7 CL960808 CL 8 8.2 28.0 3 140 I 2.2 26.00 14.5 8.20 109.7 23.60 23.0 5.30 71.3 CL960805 CL 9 JO.I 24.8 6 40 I 1.6 24.90 19.2 6.38 86.0 20.40 25.1 5.34 68.6 
t~ CL960805 CL JO 11.3 26.6 4 40 1 1.5 25.00 19.2 7.20 97.2 19.40 26.5 5.46 69.4 CL960805 CL 11 12.2 27.4 5 40 2 2.0 25.20 17.3 6.76 90.6 22.60 23.7 4.90 65.0 CL960805 CL 12 11.0 26.2 2 90 2 1.3 25.60 17.7 7.25 98.1 23.50 22.3 5.21 69.7 CL960805 CL 14 13.7 24.3 4 90 I 4.5 23.20 25.4 7.17 97.1 20.50 26.9 6.48 84.3 
,,~ CL960805 CL 15 12.8 25.2 7 40 I 2.0 24.00 22.5 6.41 86.6 21.60 25.8 6.27 82.7 (~ CL960805 CL 16 16.5 27.5 3 90 I 1.3 25.60 18.5 7.25 98.5 23.80 20.6 5.68 75.7 CL960805 CL 18 5.2 25.9 5 90 2 1.6 25.50 16.5 6.88 92.3 25.40 17.0 6.20 83.2 CL960805 CL 19 8.2 25.0 4 70 2 1.3 25.70 16.7 6.68 90.0 25.60 16.7 6.41 86.2 CL9608!4 CL 20 4.9 25.5 3 40 I 1.6 24.66 15.0 7.14 93.5 24.75 15.6 6.02 79.3 
(~ CL960808 CL 21 8.8 27.0 3 140 I 2.6 26.60 13.8 8.60 115.8 23.10 23.7 5.70 76.3 CL960808 CL 23 8.5 26.9 2 140 1 2.4 26.30 14.7 8.80 118.5 24.90 20.8 4.70 63.9 CL960814 CL 24 5.8 25.2 2 40 2 1.7 24.57 19.2 6.13 82.1 24.18 20.8 4.24 56.9 CL960808 CL 25 IO.I 28.0 0 0 I 2.0 26.70 15.7 7.50 102.2 22.70 24.3 4.70 62.7 
(~ 
CL960808 CL 26 JO.I 27.0 2 140 1 2.4 27.00 14.0 8.50 115.4 23.10 23.5 3.90 52.2 CL960814 CL 27 12.8 24.0 3 90 2 1.4 24.81 16.8 8.24 109.3 23.82 20.7 3.79 50.5 CL960814 CL 28 15.8 24.6 2 40 2 1.6 25.16 15.4 7.44 98.6 24.04 22.3 5.44 73.5 CL960808 CL 29 13.1 28.0 2 140 1 2.0 26.80 14.0 9.30 125.8 23.20 23.4 4.20 56.2 CL960814 CL 31 12.2 24.5 2 40 2 2.4 25.09 14.5 7.14 94.0 23.98 21.1 5.00 67.0 /\@:: CL960814 CL 32 12.8 24.9 2 40 2 2.4 24.51 18.6 5.84 77.9 23.78 21.7 4.12 55.2 CL960809 CL 33 6.7 26.9 5 180 0 1.5 26.30 12.8 6.70 89.2 25.80 14.3 3.80 50.6 CL960809 CL 34 8.5 26.6 5 180 0 1.6 26.20 12.7 6.80 90.4 25.00 17.0 1.80 24.0 CL960809 CL 36 6.1 26.2 4 180 0 1.8 26.90 12.4 7.30 98.0 26.40 12.5 6.60 87.9 CL960814 CL 38 9.1 22.1 5 40 2 1.9 24.70 14.6 6.29 82.3 24.74 15.5 5.78 76.0 
f{~ CL960814 CL 39 4.0 22.7 6 40 2 1.3 24.49 15.9 6.30 82.7 24.77 17.0 4.65 61.7 CL960814 CL 40 5.5 22.7 6 40 2 2.1 24.31 14.8 6.78 88.2 24.42 15.7 5.63 73.7 CL960814 CL 41 12.5 24.3 5 40 2 1.7 24.53 17.9 6.15 81.7 23.17 22.1 3.75 49.8 CL960814 CL 42 12.2 23.8 7 40 2 1.7 24.86 15.1 6.82 89.7 23.87 21.2 3.54 47.4 ~ CL960814 CL 43 11.6 24.8 5 40 2 1.9 25.01 14.3 6.90 90.6 24.07 20.8 3.52 47.2 CL960809 CL 44 11.6 24.9 5 180 0 2.5 25.80 11.6 6.60 86.5 24.40 18.5 0.70 9.3 CL960814 CL 46 14.9 24.6 5 40 2 2.0 24.92 15.8 6.66 88.0 23.61 22.9 3.80 51.1 CL960814 CL 47 14.6 24.3 6 40 2 2.0 24.85 15.5 6.47 85.3 23.76 21.7 3.48 46.6 CL960814 CL 48 12.8 24.0 7 40 2 2.0 24.58 12.6 6.34 81.8 24.55 20.6 2.92 39.4 
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I rr·· Table 46. j s temberl996 
m. 
t) 
io 28:0 . :, ). :, . .:, CL960910 CL 3 220 4 I.I 26.69 15.0 8.35 113.4 25.63 20.2 4.96 68.1 CL960909 CL 4 8.5 27.4 140 0 1.8 25.57 17.0 9.76 131.4 25.57 20.1 5.22 71.5 CL960910 CL 5 7.3 30.0 220 2 2.8 26.35 19.6 6.78 93.9 26.05 20.3 6.80 94.1 CL960910 CL 6 6.7 29.6 220 1 2.2 26.20 19.3 7.17 98.9 25.75 21.6 6.00 83.2 CL960910 CL 8 5.8 26.2 220 1 1.9 26.25 20.8 6.70 93.3 26.18 20.9 6.65 92.5 
~ CL960910 CL 9 11.0 29.4 220. 4 1.2 27.57 15.3 9.84 135.9 25.70 21.0 5.25 72.5 CL960910 CL 10 13.4 29.8 220 2 2.2 26.41 18.2 7.65 105.2 24.61 26.7 4.53 63.4 CL960909 CL 11 11.3 28.7 140 0 1.8 26.94 16.1 8.80 120.8 25.50 21.8 4.90 67.7 CL960909 CL 12 IO.I 29.1 140 0 1.9 26.91 16.4 9.30 127.8 25.50 21.8 5.45 75.3 CL960910 CL 13 17.7 29.5 220 2 1.4 26.96 17.6 9.98 138.1 24.34 27.4 4.25 59.4 CL960910 CL 14 16.5 29.3 220 4 1.4 27.73 17.9 9.20 129.3 24.74 26.4 4.47 62.6 CL960910 CL 16 14.0 27.1 220 4 1.8 26.63 17.5 7.55 103.8 25.52 22.4 5.09 70.6 CL960912 CL 17 7.0 23.9 360 2 2.0 25.66 14.4 7.30 97.0 25.70 17.3 4.62 62.5 CL960912 CL 18 8.8 24.3 360 4 1.3 25.68 14.6 6.88 91.6 25.68 16.6 4.96 66.8 CL960912 CL 20 8.5 24.0 20 5 1.3 25.98 15.4 5.76 77.4 25.87 16.7 4.71 63.6 CL960910 CL 21 9.1 26.6 220 4 2.3 26.35 16.2 8.24 112.0 25.91 20.6 6.08 84.0 CL960920 CL 23 7.0 25.3 360 0 1.8 23.33 16.9 7.18 92.8 23.22 19.4 5.89 77.1 CL960920 CL 24 8.2 24.0 360 0 1.2 22.82 15.8 7.47 95.1 23.45 17.1 5.84 75.8 
: ,I • 
CL960909 CL 25 12.8 29.3 140 0 1.5 27.60 16.4 10.05 139.7 25.40 21.3 4.74 65.2 CL960920 CL 26 11.9 25.8 360 0 23.31 16.1 8.11 104.3 23.40 19.2 4.67 61.3 CL960912 CL 27 11.9 23.7 360 2 2.0 25.80 13.5 7.80 103.4 25.60 19.0 3.60 49.l CL960920 CL 28 12.2 24.3 340 0 2.0 23.16 15.2 7.61 97.1 23.44 18. l 5.77 75.3 CL960920 CL 30 25.6 24.9 360 0 1.5 23.40 16.4 7.78 100.4 23.29 20.0 5.04 66.3 CL960912 CL 31 12.8 23.6 270 2 1.5 25.70 13.6 7.77 102.9 25.57 19.0 3.69 50.3 CL960920 CL 32 21.9 24.3 340 0 2.4 23.27 15.9 7.75 99.5 23.38 18.5 5.85 76.4 CL960912 CL 34 8.8 24.2 40 2 1.7 25.63 12.0 7.71 101.0 25.72 13.5 5.57 73.7 
I CL960912 CL 35 7.9 24.8 40 2 1.3 25.64 11.5 8.56 111.9 25.76 13.0 5.45 72.0 I CL960912 CL 36 8.8 24.8 40 2 1.5 25.49 11.5 8.12 105.8 25.78 13.8 5.74 76.2 ~ CL960920 CL 38 6.1 23.0 360 0 1.0 22.55 15.1 7.17 90.4 22.57 15.1 7.08 89.3 CL960920 CL 39 6.1 23.2 360 0 1.0 21.41 15.7 7.75 96.0 21.54 15.7 10.74 133.4 CL960920 CL 40 5.2 23.2 20 0 1.4 21.80 15.7 7.89 98.5 21.80 15.7 7.83 97.7 CL960912 CL 41 10.4 23.6 40 2 2.0 25.64 12.8 7.10 93.5 25.81 14.8 3.98 53.2 CL960920 CL 42 9.8 19.9 20 0 1.3 22.61 15.0 7.66 96.7 22.75 15.1 7.43 94.1 fi:l CL960916 CL 43 10.4 23.4 220 2 1.3 24.33 11.8 10.17 130.0 25.20 15.1 1.46 19.3 ., CL960916 CL 44 11.0 23.8 220 2 1.2 24.15 11.6 7.32 93.2 25.22 14.9 1.74 23.0 CL960920 CL 45 13.0 24.2 360 0 1.4 23.11 15.4 7.18 91.7 23.56 16.9 6.12 79.5 CL960916 CL 47 13.4 23.5 200 2 1.6 24.16 11.4 10.14 129.0 25.36 18.5 3.13 42.3 
I CL960916 CL 48 13.4 23.3 200 2 1.5 24.11 11.0 10.67 135.3 25.40 18.7 3.40 46.1 
' ' ) CL960909 CL 67 1.8 28.5 140 0 1.0 26.80 16.7 8.75 120.2 
' CL960910 CL 71 3.0 26.5 220 4 1.8 26:22 20:3 6.71 93.1 26.12 20.6 6.59 91.4 CL960912 CL 76 2.4 23.9 20 4 0.9 25.76 14.4 6.71 89.3 25.76 14.5 6.74 89.8 CL960910 CL 78 4.3 27.3 220 4 1.9 26.23 19.1 7.10 97.9 26.16 20.0 6.70 92.7 CL960912 CL 84 1.5 24.4 40 2 1.3 25.83 10.8 6.42 83.8 CL960920 CL 88 2.0 23.3 360 0 1.0 21:91 15.4 7.88 98.4 21.93 15.4 7.89 98.6 
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CL961016 CL 2 7.7 21.9 14 220 0 3.6 17.52 19.5 7.84 92.2 18.20 26.1 6.49 80.5 .~~ CL961015 CL 4 7.6 16.1 3 40 0 2.0 17.81 19.6 7.60 89.9 17.83 19.6 7.59 89.9 CL961016 CL 5 4.4 22.4 14 220 0 29 17.57 21.6 7.77 92.6 17.40 22.8 7.67 91.8 CL961016 CL 7 4.3 22.1 13 220 0 3.4 17.52 22.2 7.73 92.4 17.45 22.9 7.70 92.3 CL96!002 CL 8 6.4 21.0 5 140 I 3.0 21.38 20.1 6.69 85.0 21.06 23.6 6.67 86.0 CL961015 CL 9 13.1 17.1 3 40 0 2.1 17.96 20.6 7.31 87.3 17.84 23.9 6.95 84.5 CL961016 CL 10 8.1 21.7 10 220 0 3.4 17.66 20.2 7.45 88.2 17.59 22.0 7.43 88.8 
CL961016 CL II 11.0 20.1 10 220 0 2.1 17.76 16.7 8.07 93.8 17.74 20.3 6.92 82.1 
CL961016 CL 12 11.0 19.7 10 220 0 2.5 17.69 18.1 8.07 94.4 17.83 22.0 7.00 84.l 
CL96!016 CL 13 IS.I 21.3 14 220 0 3.2 17.49 19.4 7.71 90.6 18.13 25.9 6.64 82.1 
CL961015 CL 15 13.l 17.9 3 40 0 2.0 17.95 20.3 7.51 89.5 17.81 23.0 7.13 86.1 
f~ CL961015 CL 16 13.4 17.5 2 40 0 1.5 17.81 19.9 7.70 91.3 17.75 22.4 7.01 84.3 CL961009 CL 17 6.1 19.7 4 180 I 1.4 18.41 15.5 7.35 85.9 17.96 15.6 6.90 80.0 '' 
CL961009 CL 18 4.9 
19.i 
4 220 I 1.3 18.42 15.7 7.29 85.3 18.34 15.7 7.12 83.2 
CL961009 CL 20 8.5 4 220 I 1.0 19.01 15.5 7.26 85.8 18.54 18.8 6.84 81.7 
(~ CL961016 CL 22 9.3 21.4 10 220 0 2.8 17.66 IS.I 8.09 94.6 17.74 20.3 7.14 84.7 CL961002 CL 23 9.8 23.0 5 140 I 2.0 21.70 17.7 6.91 87.1 21.84 19.1 5.56 70.8 
CL961002 CL 24 9.8 24.0 3 140 I 2.0 21.89 17.8 7.00 88.6 21.87 19.2 5.50 70.2 
CL961009 CL 25 9.4 18.6 4 220 I 1.3 18.50 15.3 7.38 86.3 17.90 15.9 6.47 75.0 
((~ CL961009 CL 26 11.0 18.4 3 220 I 1.3 19.27 15.8 8.08 96.2 18.37 19.9 6.91 82.8 CL961009 CL 27 JO.I 20.0 4 220 I I. I 19.01 15.5 7.42 87.7 18.44 22.1 6.67 81.1 
CL961009 CL 28 12.2 20.3 3 320 I 0.9 18.27 14.5 7.46 86.4 18.25 23.7 6.57 80.4 
CL961002 CL 29 16.5 23.0 2 140 I 2.5 21.66 18.3 7.09 89.6 21.24 24.7 6.54 85.1 I CL961002 CL 30 43.9 22.0 4 140 I 2.2 21.66 17.9 6.64 83.7 21.48 22.4 5.93 76.5 
(~ CL961002 CL 32 14.3 24.0 3 140 I 2.0 21.73 16.5 7.20 90.2 21.79 
21.6 5.31 68.6 
CL961009 CL 33 5.5 19.7 4 320 0 0.9 17.47 13.1 7.73 87.4 17.55 13.5 7.14 81.0 
CL961009 CL 34 9.1 20.4 2 320 0 1.0 18.41 14.1 7.26 84.1 18.46 17.2 6.75 79.8 
CL961002 CL 36 7.3 22.0 5 200 I 1.2 21.71 13.4 9.19 113.0 21.70 13.5 9.04 111.2 
CL961002 CL 37 9.4 24.0 3 140 I 1.8 21.66 15.9 7.27 90.6 21.66 17.0 6.06 76.0 ({~ CL961002 CL 39 IO.I 22.0 3 220 I 1.5 21.86 14.5 10.26 127.3 21.50 15.1 7.50 92.8 
CL961002 CL 40 5.2 24.0 I 160 2 1.7 21.33 14.4 8.85 108.7 21.24 14.5 8.86 108.7 
CL961009 CL 41 11.3 19.9 2 320 0 0.9 18.42 14.5 7.20 83.6 18.53 19.5 6.80 81.6 
CL961009 CL 42 12.5 17.8 2 320 0 1.4 18.30 15.4 8.30 96.7 18.40 21.4 7.20 87.1 
(~ 
CL961009 CL 43 12.2 17.5 4 340 0 1.2 18.00 14.4 7.83 90.2 18.50 19.5 7.00 83.9 '' CL961002 CL 44 12.2 23.0 5 220 I 2.0 21.84 13.9 7.86 97.2 21.71 15.2 6.61 82.1 ' I 
CL961009 CL 45 13.7 19.0 2 320 0 1.4 18.51 15.8 7.45 87.4 18.44 21.8 6.75 81.9 , I 
CL961002 CL 46 18.3 22.0 3 220 I 1.7 21.77 15.0 9.53 118.4 21.96 18.3 4.83 61.4 CL961002 CL 47 13.4 23.0 5 200 I 1.8 21.91 14.0 8.64 107.0 21.70 14.1 6.97 86.0 
CL961016 CL 68 1.8 22.1 10 220 0 1.6 18.10 16.2 7.97 93.0 17.91 16.8 8.32 97.0 CL961016 CL 71 3.4 23.3 10 220 0 3.2 17.33 23.5 7.89 94.7 17.28 24.1 7.85 94.5 
CL961011 CL 73 2.4 11.6 4 40 I 1.5 17.30 15.1 7.79 88.8 17.37 15.l 7.68 87.7 
CL961002 CL 77 3.0 23.0 2 140 I 2.8 21.55 19.8 6.91 87.9 21.22 20.8 7.01 89.2 
CL961002 CL 82 3.0 22.0 5 200 I 1.2 21.63 12.6 9.70 118.5 21.61 12.7 9.77 119.4 
CL961002 CL 85 3.4 24.0 3 140 I 1.3 21.84 18.0 6.19 78.4 21.80 18.0 6.17 78.1 
56 
I t'· Table 48. ) November 1996 ' 
~/' 0 31 L) Satur 
n:9 
:, . 
CL961104 CL 3 7.9 1 70 0 2.0 14.56 17.5 8.45 92.4 16.55 25.2 5.19 62.0 
CL961112 CL 4 5.5 8.1 6 320 0 1.7 12.06 18.4 8.89 92.7 12.IO 18.4 8.93 93.2 
CL961104 CL 5 6.7 14.5 1 70 0 4.0 15.60 19.8 7.95 90.1 15.43 20.2 7.30 82.7 
CL961104 CL 6 6.4 15.3 2 220 0 3.7 15.45 19.3 8.09 91.2 15.48 19.9 7.60 86.0 
CL961104 CL 8 6.7 13.8 1 220 0 3.5 15.68 18.9 8.19 92.5 15.50 20.1 7.06 80.0 
CL961104 CL 9 9.8 13.1 3 90 0 2.5 14.86 18.3 8.53 94.4 16.30 23.5 5.83 68.6 
CL961104 CL 10 10.4 13.1 1 70 0 3.6 14.66 17.9 8.72 95.8 16.34 23.2 6.18 72.6 
CL961104 CL ll 11.0 11.0 2 70 0 3.2 14.69 17.5 8.57 94.0 16.57 24.0 5.38 63.8 
CL961104 CL 12 13.1 15.6 1 70 0 15.04 18.0 8.34 92.4 14.57 18.6 7.81 86.0 
CL961104 CL 13 17.7 15.0 4 70 0 2.4 15.05 18.8 8.12 90.5 16.91 27.6 4.96 60.5 
' ' 
CL961104 CL 14 15.5 16.1 2 70 0 2.0 15.02 18.7 8.19 91.1 16.62 27.0 5.27 63.7 
CL961104 CL 15 13.7 14.9 2 70 0 2.6 15.52 18.2 8.14 91.2 16.22 27.0 5.88 70.5 
CL961113 CL 17 4.0 10.9 2 360 1 2.4 12.06 17.3 10.01 103.7 12.08 17.4 10.13 105.0 
CL961105 CL 18 7.6 14.7 5 140 1 3.2 14.86 16.2 8.08 88.2 15.80 18.5 6.26 70.7 
CL961105 CL 19 8.5 16.6 1 140 2 2.3 15.07 15.7 8.j6 93.6 16.03 18.9 6.97 79.3 
CL961104 CL 21 8.5 15.6 2 250 0 2.2 15.23 17.4 8.60 95.3 15.87 19.7 6.46 73.6 
CL961105 CL 23 7.3 18.1 5 140 1 2.7 14.73 16.4 8.72 95.1 14.40 19.0 7.95 87.5 
CL961105 CL 24 7.9 16.0 2 140 2 2.6 14.53 16.2 9.20 99.8 14.80 18.7 8.05 89.2 
CL961104 CL 25 9.8 13.8 5 220 0 15.06 16.4 8.46 92.9 15.18 16.9 7.28 80.4 
CL961!05 CL 26 11.0 15.3 5 140 1 2.2 14.76 16.2 8.27 90.1 16.15 20.5 5.84 67.2 ~ j CL961105 CL 27 11.3 18.1 1 140 2 1.9 14.93 15.5 8.80 95.8 16.10 19.3 7.31 83.5 
CL961105 CL 28 11.3 17.3 1 140 2 1.8 14.91 14.9 9.20 99.8 16.27 20.5 7.10 81.9 
CL961105 CL 29 39.0 15.3 3 140 1 2.3 14.74 16.4 8.70 94.9 15.66 22.3 6.45 74.3 
CL961105 CL 30 16.5 16.7 1 140 I 2.6 14.74 16.4 
10i1 
16.23 21.7 
CL961105 CL 31 13.4 17.1 1 140 2 2.1 14.93 14.6 9.94 16.34 20.6 7.43 85.9 
CL961106 CL 34 7.6 16.1 1 140 1 2.7 14.80 13.3 9.40 100.7 15.30 15.2 7.70 84.3 
CL961106 CL 35 8.5 15.7 1 140 2 2.6 14.90 12.9 9.60 102.8 15.IO 14.9 8.00 87.1 
CL96ll06 CL 36 8.8 18.8 1 140 1 3.3 15.00 13.0 9.70 104.2 15.30 15.9 7.50 82.5 
' 
CL961105 CL 37 7.0 18.9 1 140 1 2.3 15.08 17.5 8.45 93.4 15.20 18.0 8.32 92.5 
CL961105 CL 39 8.5 15.7 1 140 2 2.0 14.76 14.2 10.00 107.7 15.66 17.0 8.20 91.5 
CL961105 CL 40 7.9 16.2 2 140 2 14.15 14.2 10.42 110.7 13.98 14.6 9.32 98.9 
CL961106 CL 41 10.7 · 16.2 I 140 1 2.5 15.00 14.1 9.40 101.6 16.00 19.3 7.10 80.9 
CL961106 CL 42 10.7 17.3 3 140 2 3.1 15.10 13.2 9.80 105.6 15.90 18.7 6.80 77.0 
CL961106 CL 43 11.9 20.3 1 140 1 2.5 15.50 14.0 10.00 109.2 15.80 18.0 7.10 79.9 f CL961106 CL 44 12.5 20.4 1 140 0 3.1 15.60 13.1 10.00 108.8 15.50 17.4 7.40 82.5 CL961105 CL 45 12.8 16.3 1 140 1 2.2 14.81 15.4 9.61 104.3 16.34 20.1 CL961105 CL 46 17.1 16.7 2 140 2 2.1 14.70 14.9 9.72 105.0 16.61 20.7 6.69 77.8 CL961105 CL 48 13.1 16.3 5 140 2 2.1 15.03 14.0 15.80 17.3 7.52 84.3 Ft:) CL961112 CL 66 3.7 5.9 4 320 0 1.5 10.70 17.5 9.20 92.6 10.91 17.6 9.22 93.3 CL961104 CL 70 3.0 15.8 1 220 0 0.3 15.41 20.6 7.95 90.2 15.50 20.7 7.85 89.3 CL961104 CL 73 2.4 13.2 5 220 0 0.9 14.72 15.0 9.02 97.5 14.86 15.6 8.54 92.9 
CL961105 CL 80 2.1 17.4 5 140 1 2.2 14.56 16.4 14.60 17.4 







CL961202 CL 3 6.1 12.1 220 I 2.0 8.71 16.8 9.84 94.2 8.48 17.8 9.66 n:6 
CL961202 CL 7 7.9 12.4 270 0 3.4 8.73 18.5 9.49 91.9 8.59 25.2 8.67 87.4 
CL961202 CL 8 8.2 12.2 270 0 3.3 8.60 17.7 9.42 90.5 8.74 25.0 8.64 87.3 
CL961202 CL 9 11.9 12.8 220 I 2.3 8.97 18.4 9.52 92.7 9.10 21.2 9.18 91.3 
CL961202 CL 10 11.3 11.3 220 I 2.3 9.05 21.0 9.41 93.3 9.48 24.8 8.66 88.9 
CL961202 CL II 10.7 12.3 270 I 2.5 9.07 21.0 9.24 91.7 9.51 24.1 8.70 88.9 
CL961202 CL 12 IO.I 12.9 270 I 3.0 8.79 17.3 9.65 92.9 9.09 23.5 8.86 89.4 
CL961202 CL 13 14.3 12.3 220 I 2.7 9.05 18.3 9.64 93.9 9.02 20.3 9.44 93.1 
CL961202 CL 14 14.0 12.1 220 1 2.4 9.22 20.5 9.50 94.3 9.83 25.2 8.72 90.4 
CL961202 CL 15 12.5 10.7 220 I 2.7 8.84 17.1 9.70 93.3 8.68 18.3 9.63 93.1 
CL961203 CL 18 7.7 9.5 90 I 2.2 8.58 16.8 9.60 91.7 8.64 16.9 9.57 91.6 
CL961205 CL 20 7.3 9.8 140 2 2.7 8.07 14.4 9.86 91.6 8.25 15.2 8.18 76.7 
CL961203 CL 23 8.2 9.9 90 2 3.2 8.87 19.5 9.10 89.0 8.78 23.3 8.40 84.0 
CL961203 CL 24 4.9 10.2 90 2 2.6 8.50 17.7 9.37 89.8 8.79 20.9 8.54 84.1 
CL961202 CL 25 11.6 10.8 270 0 2.8 8.30 15.6 9.60 90.4 9.48 27.2 8.35 87.0 
(~ CL961203 CL 26 11.3 9.4 90 2 3.4 8.27 15.7 9.60 
90.3 8.87 24.9 8.15 82.5 
CL961203 CL 27 11.6 10.8 90 2 3.5 8.28 15.3 9.70 91.1 8.76 25.4 8.36 84.7 
CL961205 CL 28 12.5 10.2 140 2 2.6 8.07 14.2 9.82 91.1 9.01 22.0 7.44 74.2 
CL961202 CL 29 12.5 I I.I 0 0 1.1 8.51 15.6 9.80 92.7 9.58 27.2 7.95 83.0 I 
CL961205 CL 31 13.8 9.7 140 2 2.3 8.15 14.4 9.84 91.6 9.00 22.5 7.53 75.3 ~ CL961203 CL 32 13.4 12.2 90 2 2.9 8.35 IS.I 9.70 91.1 8.61 25.8 8.39 85.0 CL961205 CL 34 5.5 8.8 140 2 2.4 7.74 12.5 9.94 90.5 7.79 12.9 10.16 92.8 CL961205 CL 36 5.4 7.9 140 2 2.2 7.99 12.6 10.14 92.9 7.97 12.7 10.13 92.8 CL961203 CL 39 4.9 10.0 90 2 2.5 8.63 16.1 9.66 91.9 8.74 17.9 8.86 85.5 CL961203 CL 40 5.5 10.0 90 2 2.4 8.41 15.3 9.65 90.9 8.43 15.3 9.72 91.6 CL961205 CL 41 12.2 7.9 140 2 2.2 7.99 13.7 10.17 93.9 8.84 23.9 7.95 79.9 CL961203 CL 42 12.5 10.0 90 2 2.9 8.13 13.5 10.34 95.6 8.69 21.3 7.80 76.9 
CL961203 CL 43 10.7 10.0 90 2 2.8 8.36 15.3 9.70 91.2 8.56 15.9 8.90 84.4 I! i 
CL961203 CL 44 10.6 10.0 90 2 2.8 8.22 14.8 9.55 89.2 8.66 19.1 8.07 78.3 
f~ CL961203 CL 45 14.6 10.6 90 2 2.7 8.38 15.5 9.73 91.7 8.87 24.4 8.20 82.8 CL961203 CL 46 15.2 11.4 90 2 3.0 8.20 14.7 9.88 92.2 8.86 23.9 8.34 83.9 I, 'I 
CL961203 CL 48 13.4 11.0 90 2 2.6 8.22 14.2 10.15 94.5 8.76 23.3 7.87 78.7 
CL961202 CL 68 3.4 11.5 220 I 2.0 8.76 16.7 9.98 95.6 8.76 16.8 10.00 95.9 
1f~ CL961202 CL 71 3.0 12.2 270 I 2.0 8.97 22.1 9.40 
93.7 8.78 25.4 9.10 92.3 \ t ! 
CL961202 CL 73 4.0 11.1 220 I 8.71 16.1 9.93 94.7 8.71 16.2 10.17 97.0 I ' 
CL961203 CL 80 3.0 10.9 90 2 3.0 8.87 19.4 9.05 88.5 8.87 20.9 8.84 87.2 
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Tables 50. Species composition, number caught, catch per trawl, and length statistics 
for all months, all areas, and all Water Systems. 
A. The 'Number of Species' notation at the top of the table includes 
each of four categories of blue crabs (male, juvenile female, adult 
female, unclassified) as unique "species". 
B. Catch per trawl for fish species is based on the figure 'Number of 
Fish Trawls Made' while catch per trawl for blue crabs is based on 
the sum of 'Number of Fish Trawls Made' and 'Number of 
Additional Crab Trawls Made'. 
C. 'Adjusted Percent of Catch' excludes bay anchovy and hogchoker 





Table 50. ~ . I Month - All - Pooled, 1996 
(~ 
River - All - Pooled 
No. of Fish Trawls Made - 11J6 
No. of Add'I Crab Trawls M e - 0 
No. of ~ies - I 03 
Adjust Percent of Catch Excludes Bai:: Anchow and Hogchoker Catch ActJUsteci Number Avera~ Species Number Percent 
of Fish of Per Percent of of Fish Leng (, ' 
All Catch Trawl Catch YOY mm 
ay anc ovy :, . :, 23'090 
:, 
0:25 hoflchoker 86'976 20:30 73.96 3(73 85 8 192 At antic croaker 49'918 11.65 42.45 45:796 IOI 0.81 5 381 
whitetfs\;rch 18'609 4.34 15.82 11.83 6377 121 0.53 17 276 
weak 1sh 15'980 3.73 13.59 10.16 13:871 112 0.60 7 458 
~! crab, juvenile female 10:132 2.36 8.62 6.44 9,713 140 0.36 19 271 8,666 2.02 7.37 5.51 51 0.36 3 148 
b e crab, male 8,386 1.96 7.13 5.33 64 0.47 5 183 
~tted hake 6,402 1.49 5.44 4.07 6,361 IOI 0.49 39 326 b e catfish 5,388 1.26 4.58 3.42 1-nl 181 1.32 48 477 
stri~ anchoj5i 4,169 0.97 3.55 2.65 68 0.67 22 128 
no hem searo in 3,301 0.77 2.81 2.10 3'290 80 0.53 12 196 
white catfish 2,778 0.65 2.36 1.77 '859 210 2.05 48 612 
stri i:x;_d bass 2,381 0.56 2.02 1.51 2,158 105 2.50 13 625 
(~ kingfish 2,307 0.54 1.96 1.47 2,260 77 0.78 15 325 
~tlantic silverside 2013 0.47 1.71 1.28 2,013 84 0.44 41 124 
lue crab, adult female 1:810 0.44 1.59 1.19 137 0.34 85 184 
silver perch 1,681 0.39 1.43 1.07 1,397 133 0.65 52 215 
smalhrouth flounder 1525 0.36 1.30 0.97 1,382 74 0.53 28 151 
(~ Arrerican eel 1:116 0.26 0.95 
0.71 252 1.75 67 655 
sumrrer ~ounder 1,110 0.26 0.94 0.71 668 254 2.33 19 595 Atlantic erring 1,076 0.25 0.91 0.68 66 0.78 31 305 
oyster to~sh 965 0.23 0.82 0.61 189 2.07 34 396 
Bizzard sh 807 0.19 0.69 0.51 276 206 2.99 34 410 
(~ ackcheektonguefish 726 0.17 
0.62 0.46 616 82 1.37 17 183 
blue crab 520 0.12 0.44 0.33 15 0.97 5 32 
channel catfish 499 0.12 0.42 0.32 106 242 4.81 44 566 I, 
north~m Ripefish 443 0.10 0.38 0.28 137 1.73 61 286 
5P9tta!l s mer 439 0.10 0.37 0.28 80 0.72 55 108 
I : 
naked goby 414 0.10 0.35 0.26 38 0.43 17 58 rr~ 
&~~Pemsh 
410 0.10 0.35 0.26 405 115 0.79 61 179 ~ l 
382 0.09 0.32 0.24 329 68 2.36 15 187 
blueback herring 332 0.08 0.28 0.21 327 78 2.92 35 248 
b ack seabass 282 0.07 0.24 0.18 198 117 2.56 41 230 
1\~ alewife 226 0.05 
0.19 0.14 224 107 1.30 47 216 
Atlantic madcfish 190 0.04 0.16 0.12 75 4.55 24 496 
Atlantic t read herring 179 0.04 0.15 0.11 74 2.92 41 222 
Atlantic menhaden 169 0.04 0.14 0.11 139 137 3.70 30 303 
mshore lizardfish 148 0.03 0.13 0.09 122 140 4.61 35 312 
eastern silve~ minnow 138 0.03 0.12 0.09 92 0.75 73 105 
cleamose ska e 117 0.03 0.10 0.07 382 8.85 79 521 
lined seahorse Ill 0.03 0.09 0.07 78 2.66 33 145 
windo~e 105 0.02 0.09 0.07 85 130 7.15 42 295 harv~t !Sh 80 0.02 0.07 0.05 72 68 3.99 16 173 
Amcncan shad 78 0.02 0.07 0.05 78 99 2.69 61 167 
northern puffer 77 0.02 0.07 0.05 68 89 4.94 20 231 
P.i~fish 67 0.02 0.06 0.04 183 3.20 88 230 
sk:1 letfish 64 0.01 0.05 0.04 51 1.68 21 78 
squid 58 0.01 0.05 0.04 36 2.88 10 105 
seaboard goby 54 0.01 0.05 0.03 41 0.93 31 58 
bed hake 44 O.ot 0.04 0.03 120 4.53 72 188 lack drum 41 0.01 0.03 0.03 168 12.08 61 291 
threadfin shad 37 O.ot 0.03 0.02 95 1.36 79 110 
striped scar obi n 36 0.01 0.03 0.02 122 10.80 32 315 
brown shrimp 35 O.ot 0.03 0.02 100 2.97 66 131 
tessellated darter 33 O.ot 0.03 0.02 70 2.07 31 94 
feather blenny 26 0.01 0.02 0.02 75 3.28 44 106 
f<rccn goby 22 O.ot 0.02 0.01 47 1.19 36 58 
ongnose gar 15 0.00 0.01 0.01 680 41.30 360 882 
bluefish II 0.00 0.01 0.01 236 21.67 159 417 
northern stargazer 10 0.00 0.01 ().(} I 47 9.22 15 88 
tautog 8 0.00 0.01 0.01 351 29.55 249 476 
bighead searobin 8 0.00 0.01 0.01 62 11.46 25 110 
Gca lanwrelh 8 0.00 0.01 0.01 159 4.58 139 176 
rown cul ead 8 0.00 0.01 0.01 162 22.44 50 227 
red drum 7 0.00 0.01 0.00 74 6.13 52 99 
fringed flounder 7 0.00 0.01 0.00 122 4.20 100 132 
bluntnose stingray 6 0.00 0.01 0.00 368 75.47 225 710 
corrmon carp 5 0.00 0.00 0.00 591 37.83 466 680 
silver hake 4 0.00 0.00 0.00 121 20.44 74 157 
striped Cl!Sk-cel 4 0.00 0.00 0.00 156 34.60 57 217 
rnurnrnichoffi 3 0.00 0.00 0.00 48 6.84 34 55 
striped kilh 1sh 3 0.00 0.00 0.00 81 19.67 61 120 
thr~in1 stickleback 3 0.00 0.00 0.00 64 4.33 57 72 sandbar s ark 3 0.00 0.00 0.00 554 43.11 496 638 
smooth dogfish 3 0.00 0.00 0.00 437 80.83 337 597 
conger eel 3 0.00 0.00 0.00 433 96.05 273 605 
stritx;d burrfish 3 0.00 0.00 0.00 156 54.90 63 253 
Spanish mackerel 2 0.00 0.00 0.00 110 5.50 104 115 
~tted $Catrout 2 0.00 0.00 0.00 205 31.00 174 236 
bl~~1f1pefish 2 0.00 0.00 0.00 250 3.50 246 253 ~ 2 0.00 0.00 0.00 49 6.50 42 55 little hkate 2 0.00 0.00 0.00 349 23.00 326 372 ' , ' pinfis 2 0.00 0.00 0.00 ' ' 132 4.50 127 136 chain 12i~fish 2 0.00 0.00 0.00 355 5.50 349 360 ! ( ' .: 
Table 50. (Continued) 
Month - All - Pool<#, 1996 
River - All - Pooled 
No. of Fish Trawls Made - 1176 
No. of Add'\ Crab Trawls Made - 0 
No. of S~ies - 103 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
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Tables 51-54. Species composition, number caught, catch per trawl, and length statistics 
for all months, by river for the tributary surveys of the James, 
Rappahannock, and York Rivers .. 
A. The 'Number of Species' notation at the top of the table includes 
each of four categories of blue crabs (male, juvenile female, adult 
female, unclassified) as unique "species". 
B. Catch per trawl for fish species is based on the figure 'Number of 
Fish Trawls Made' while catch per trawl for blue crabs is based on 
the sum of 'Number of Fish Trawls Made' and 'Number of 
Additional Crab Trawls Made'. 
C. 'Adjusted Percent of Catch' excludes bay anchovy and hogchoker 
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~ Table 51. Month - All - Pooled, 1996 River - Jarres No. of Fish Trawls Made - 228 ~ No. of Add') Crab Trawls Made - 0 - No. of JWeies - 73 I Adjust Percent of Catch Excludes Bay Anchow and Hogchoker Species Number Percent Catch Adjusted Number AveraJg Standard Mm1mum Maximum ±:j'• of Fish of Per Percent of of Fish Len Error Length Length 0 ti!) Catch Trawl Catch (Index A~ {mm} {length} {mm} fmm} hogchoker 42 84 47.35 188.09 141 2 74 0.36 (3 87 
1:1 
bal: anchovy 12)30 14.17 56.27 25:20 11:109 53 0.37 20 98 At antic croaker 8,783 9.70 38.52 7606 110 1.54 9 345 
white perch 7,608 8.40 33.37 21.83 3:211 107 0.75 17 272 ~ Wu~ crabJuvenile ferrnle 4906 5.42 21.52 14.07 4,821 121 0.69 19 271 1:838 2.03 8.06 5.27 49 0.75 8 147 ' ~tted h e 1800 1.99 7.89 5.16 1,780 104 1.31 62 326 e crab, male 1:591 1.76 6.98 4.56 66 I.IO 10 183 weakfish 1,527 1.69 6.70 4.38 1,383 98 1.56 23 376 blue catfish 1,160 1.28 5.09 3.33 836 151 1.84 48 477 
striped bass 888 0.98 3.89 2.55 780 108 3.53 15 624 
gizz.ard shad 657 0.73 2.88 1.88 212 196 3.24 34 410 
oyster toadfish 654 0.72 2.87 1.88 192 2.28 34 374 
A:merican eel 615 0.68 2.70 1.76 244 2.12 134 625 
blue crab6adult ferrnle 507 0.56 2.22 1.45 143 0.65 95 177 white cat 1sh 313 0.35 1.37 0.90 54 184 4.22 48 612 
channel catfish 293 0.32 1.29 0.84 58 240 5.94 54 539 
silver perch 226 0.25 0.99 0.65 195 132 1.95 52 206 
summer flounder 175 0.19 0.77 0.50 98 243 5.80 IOI 595 eJ strip<;_d anchovy 142· 0.16 0.62 0.41 140 76 0.95 56 Ill kintsh 137 0.15 0.60 0.39 137 86 2.59 30 170 blac cheek tonguefish 102 0.11 0.45 0.29 92 72 2.36 41 151 scup 94 0.10 0.41 0.27 93 124 1.55 90 179 
naked go~ 79 0.09 0.35 0.23 39 0.70 17 52 
srrnllmou flounder 72 0.08 0.32 0.21 67 75 2.26 35 112 
r. black seabass 64 0.07 0.28 0.18 33 144 4.72 58 215 northern pipefish 62 0,07 0.27 0.18 140 4.32 92 228 northern searobin 57 0.06 0.25 0.16 56 98 4.13 36 156 Atlantic silverside 56 0.06 0.25 0.16 56 83 2.24 41 115 blue crab 41 0.05 0.18 0.12 Z:61 gitsh 39 0.04 0.17 0.11 196 166 230 
u erfish 35 0.04 0.15 0.10 26 96 8.89 21 186 
Atlantic herring 32 0.04 0.14 0.09 85 12.28 41 305 
red hake 28 O.Q3 0.12 0.08 117 5.64 72 176 
brown shrin~ 26 O.Q3 0.11 0,07 99 3.65 66 131 Atlantic men aden 25 0.03 0.11 0.07 20 143 9.81 41 295 
threadfin shad 23 0.03 0.10 0.07 95 1.92 79 110 
American shad 21 0.02' 0.09 0.06 21 112 3.75 90 167 
feather blenny 20 0.02 0.09 0.06 79 3.66 52 106 
seaboard goby 19 0.02 0.08 0.05 40 0.93 32 48 
alewife 17 0.02 0.07 0.05 16 106 4.92 80 152 
skilletfish 16 0.02 0,07 0.05 52 2.70 28 72 
blueback herri~ 14 0.02 0.06 0.04 13 83 12.69 54 242 
Atlantic ~de 1s 14 0.02 0.06 0.04 77 11.70 36 153 
Atlantic t read herring 7 0.01 O.Q3 0.02 46 0.80 43 48 
tautog 7 0.01 0.03 0.02 350 34.09 249 476 
spottail shiner 7 0.01 0.03 0.02 86 2.36 77 96 
harvest fish 6 0.01 0.03 0.02 4 98 15.89 50 143 
I I 
lined seahorse 6 0.01 0.03 0.02 102 16.15 53 140 
black drum 5 0.01 0.02 0.01 220 22.27 162 291 
common <;aW 5 0.01 0.02 0.01 591 37.83 466 680 
tessellated darter 5 O.QI 0.02 0.01 77 4.68 70 94 
brown bullhead 4 0.00 0.02 O.ot 123 34.05 50 204 
northern puffer 3 0.00 0.01 0.01 3 104 38.48 33 165 
windo:-vpane 3 0.00 0.01 0.01 2 145 44.30 58 203 
striped searobin 2 0.00 0.01 0.01 142 30.50 Ill 172 
cleamose skate 2 0.00 0.01 0.01 439 34.00 405 473 
bluntnose stingray 2 0.00 0.01 0.01 282 57.00 225 339 
pinfish 2' 0.00 0.01 0.01 132 4.50 127 136 
stri~ cusk-eel 2 0.00 0.01 0.01 200 17.50 182 217 
; ,' J.\ squid I 0.00 0.00 0.00 19 19 19 rci:I drum I 0.00 0.00 0.00 89 89 89 
winter flounder I 0.00 0.00 0.00 80 80 80 
sea lamprey . I 0.00 0.00 0.00 156 156 156 
eastern silvery mmnow I 0.00 0.00 0.00 91 91 91 
mummichofl I 0.00 0.00 0.00 55 55 55 
duskY. ripe 1sh I 0.00 0.00 0.00 253 253 253 bluegil I 0.00 0.00 0.00 55 55 55 
stri~ blenia; I 0.00 0.00 0.00 44 44 44 
~ ins ore I i:zar fish I 0.00 0.00 0.00 120 
120 120 
lookdovm I 0.00 0.00 0.00 IOI IOI 101 
Atlantic cutlassfish I 0.00 0.00 0.00 915 915 915 
white mullet I 0.00 0.00 0.00 225 225 225 




Month - All - Pooledk 1996 
River - RaR~annoc No. of Fis rawls Made -~ 
No. of Add'I Crab Trawls M e - O 
No. of ~ies - 56 
Ad'ust Percent of Catch Excludes Ba 
pec1es 
· tc vera~ 
Per Leng 
Trawl mm 
al: anc ovy :i. 
35:59 12:545 
:i 
t:63 At antic croaker 12'963 2(45 50.24 76 10 381 hogchoker 9;505 15.73 36.84 
t?:96 
2,570 85 0.51 18 171 wlitte pc;rch 6,543 10.83 25.36 
'·~82 134 0.86 24 258 blue catfish 4,226 6.99 16.38 11.60 210 1.38 77 348 weakfish 2,650 4.39 10.27 7.28 2,464 104 1.25 7 414 blue crab, juvenile feirole 2,261 3.74 8.76 6.21 51 0.61 10 140 blue crab, mile 2,177 3.60 8.44 5.98 1,365. 64 0.85 8 177 spot 1,405 2.33 5.45 3.86 151 0.57 80 246 SP,Otted hake 699 1.16 2.71 1.92 699 98 1.05 56 191 ' ,1 white catfish 398 0.66 1.54 1.09 17 242 3.01 71 418 
' A~~ft~I 379 0.63 1.47 1.04 261 2.65 140 605 366 0.61 1.42 1.00 316 101 5.17 23 625 I 
~ish 307 0.51 1.19 0.84 307 75 1.52 23 132 ~ blue ack herring 265 0.44 1.03 0.73 265 72 1.33 35 94 ( blue crab, adultJ;etrole 228 0.38 0.88 0.63 139 0.74 111 168 Atlantic silversi e 218 0.36 0.84 0.60 218 90 0.81 63 124 ' silver P,Crch 173 0.29 0.67 0.47 163 131 2.02 59 195 ,, ' channel catfish 141 0.23 0.55 0.39 3 305 5.58 84 566 ~ Atlantic herrinffi 138 0.23 0.53 0.38 64 0.81 46 85 northern searo m 137 0.23 0.53 0.38 137 76 1.40 49 131 giewife 136 0.23 0.53 0.37 136 107 1.61 47 145 I ' lackcheek to~efish 93 0.15 0.36 0.26 93 64 1.71 39 99 Atlantic rrenh en 73 0.12 0.28 0.20 70 135 3.09 55 248 
/~ 
naked goby 73 0.12 0.28 0.20 41 0.97 17 56 summer flounder 72 0.12 0.28 0.20 42 257 8.28 114 436 Atlantic smdefish 71 0.12 0.28 0.19 63 1.54 32 91 I, oyster toaofish 35 0.06 0.14 0.10 134 11.90 65 316 g1z;zard shad 27 0.04 0.10 0.07 20 186 11.62 113 318 
/~ 
sni~anchom 26 0.04 0.10 0.07 26 94 2.65 69 112 no hem pipe 1sh 24 0.04 0.09 0.07 128 9.00 72 254 ~ ' 
' 
~een ffo'oy 18 0.03 0.07 0.05 46 1.17 36 54 s illet 1sh 17 0.03 0.07 0.05 51 3.17 27 77 harvcstfish 16 0.03 0.06 0.04 16 76 5.01 31 103 Arrerican shad 16 0.03 0.()6 0.04 16 82 3.44 67 116 I~~ inshore lizardfish 9 0.01 0.03 0.02 7 154 22.08 87 280 fringed flounder 6 0.01 0.02 0.02 126 2.26 118 132 threadfin shad 6 <WI 0.02 0.02 94 3.81 79 103 bed drum 4 O.ot 0.02 0.01 78 7.43 67 99 I rovvn bullhead 4 0.01 0.02 0.01 202 11.98 181 227 ~ feather blennflc 3 0.00 0.01 O.ot 60 9.53 44 77 ~llmouth ounder 3 0.00 0.01 0.01 3 55 6.24 43 64 ' 1, erfish 2 0.00 0.01 0.01 2 65 24.00 41 89 black drum 2 0.00 0.01 0.01 259 5.50 253 264 Spanish rrnckerel 2 0.00 O.ot 0.01 110 5.50 104 115 
(,~ 
tessellated darter 2 0.00 0.01 ().QI 54 23.00 31 77 spqttail shiner 2 0.00 ().QI ().QI 83 1.00 82 84 seaboard §oby 2 0.00 0.01 0.01 42 8.50 33 50 black sea ass I 0.00 0.00 0.00 0 219 219 219 bluefish I 0.00 0.00 0.00 178 178 178 sni~ searobin I 0.00 0.00 0.00 72 72 72 ~ eas em silvery minnow I 0.00 0.00 0.00 99 99 99 threespine stickleback I 0.00 0.00 0.00 57 57 57 dus~ p,i~fish I 0.00 0.00 0.00 246 246 246 boug si verside I 0.00 0.00 0.00 58 58 58 ~ lue crab I 0.00 0.00 0.00 14 14 14 All Species Combined 60,420 (,' I :: 
~ (.' I : . ' I 
(~ 
'~ 









Table 53. } 
Month - All - Pooled, 1996 
' River - York 
:$) No. of Fish Trawls Made - 255 No. of Add'! Crab Trawls Made - 0 I ,, No. of ~ies - 70 
I Adjust Percent of Catch Excludes Bay Anchow and Hogchoker S1X->c1es Number Percent Catch ActJusted Number Avera~ Standard Mm1mum Maximum 
of Fish of Per Percent of of Fish Leng Error Length Length 
bAll} Catch Trawl Catch (Index A~e} (mm} (len,h} (mm} fmm} hogchoker 33 71 31.68 129.69 63 7 87 0. 8 92 
ba1: anchovy 21'928 21.01 85.99 38:72 
19:220 51 0.28 18 97 
At antic croaker 19:127 18.32 75.01 . 17,580 112 1.61 5 368 
weakfish 5,197 4.98 20.38 10.52 4,783 99 1.07 13 458 
white ~rch 4,458 4.27 17.48 9.03 1,660 130 1.22 23 276 
blue crab, male 4,175 4.00 . 16.37 8.45 60 0.65 5 183 
blue crabJuvcnile female 4094 3.92 16.05 8.29 50 0.58 · 3 148 
SP,qtted h C 2:110 2.08 8.51 4.39 2,170 98 0.62 50 211 
white catfish 2067 1.98 8.11 4.18 788 205 2.94 50 461 
Atlantic silverside 1;295 1.24 5.08 2.62 1,295 84 0.61 42 117 
striped bass 1,110 1.06 4.35 2.25 1,053 IOI 4.62 13 561 
SP,Ot 1,013 0.97 3.97 2.05 881 147 0.96 85 247 
silver perch 791 0.76 3.10 1.60 727 131 0.86 67 215 
Atlantic herring 574 0.55 2.25 1.16 64 1.22 31 304 
blue crab 471 0.45 1.85 0.95 17 1.18 5 32 
srruttail shiner 430 0.41 1.69 0.87 80 0.75 55 108 
b ackcheek tonguefish 394 0.38 l.55 0.80 394 69 0.77 17 103 
oyster toadfish 240 0.23 0.94 0.49 185 4.17 41 353 
summer flounder 224 0.21 0.88 0.45 200 196 4.47 19 539 
blue crabb adult female 222 0.21 0.87 0.45 136 0.80 97 169 
n?J<ed Ro y 219 0.21 0.86 0.44 36 0.68 18 58 
kmfeJs 164 0.16 0.64 0.33 164 78 2.72 23 177 
eas em silvery minnow 136 0.13 0.53 0.28 92 0.77 73 105 
cdshad 123· 0.12 0.48 0.25 44 239 6.94 92 381 
can eel 120 0.11 0.47 0.24 266 8.11 122 655 
northern searobin 108 0.10 0.42 0.22 107 90 2.62 27 168 
channel catfish 65 0.06 0.25 0.13 45 118 11.46 44 428 
northern pi~fish 54 0.05 0.21 0.11 138 4.72 68 286 
Atlantic m::nhaden 50 0.05 0.20 0.10 42 125 8.85 30 303 
Atlantic sp:idefish 37 0.04 0.15 0.07 62 2.33 32 91 
American shad 33 0.03 0.13 0.07 33 94 4.09 61 166 
alewife 29 O.Q3 0.11 0.06 29 101 3.63 65 142 
blueback herring 26 0.02 0.10 0.05 24 82 6.79 64 248 
tessellated darter 26 0.02 0.10 0.05 70 1.86 51 84 
black drum 18 0.02 0.07 0.04 90 9.46 61 218 
longnose gar 15 0.01 0.06 O.D3 680 41.30 360 882 
striped anchovy 15 0.01 0.06 0.03 15 69 4.39 50 85 
harvestfish 14 0.01 0.05 0.03 14 52 6.74 28 106 
skilletfish 13 O.QJ 0.05 0.03 53 3.45 21 74 
scufurr 10 0.01 0.04 0.02 9 122 6.25 98 172 
sea d goby 9 0.01 0.04 0.02 45 2.57 32 58 
seal~rey 7 0.01 0.03 0.01 160 5.26 139 176 
bluefisn 4 0.00 0.02 0.01 239 60.05 159 417 
windowpane 4 0.00 0.02 0.01 4 76 17.56 42 125 
snnllrmuth flounder 4 0.00 0.02 O.DI 2 72 18.63 36 112 
brown shrimp 4 0.00 0.02 O.oJ 112 2.18 108 117 
lined seahorse 3 0.00 O.QJ 0.01 80 10.35 59 91 
inshore lizardfish 3 0.00 0.01 0.01 2 198 39.95 141 275 
black seabass 2 0.00 0.01 0.00 2 131 30.00 101 161 
buttcrfish 2 0.00 0.01 0.00 2 Ill 0.00 111 Ill 
spotted seatrout 2 0.00 O.QJ 0.00 205 31.00 174 236 
pigfish. 2 0.00 0.01 0.00 194 29.00 165 223 
murnrucho{fi 2 0.00 O.oJ 0.00 44 10.00 34 54 
striped kilh 1sh 2 0.00 0.01 0.00 91 29.50 61 120 
threespine stickleback 2 0.00 0.01 0.00 68 4.00 64 72 
blue catfish 2 0.00 0.01 0.00 249 44.00 205 293 
red drum I 0.00 0.00 0.00 62 62 62 
Atlantic thread herring I 0.00 0.00 0.00 178 178 178 
northern puffer I 0.00 0.00 0.00 54 54 54 
tau! I 0.00 0.00 0.00 360 360 360 stri searobin I 0.00 0.00 0.00 70 70 70 
big cad searobin I 0.00 0.00 0.00 80 80 80 
banded killifish 1 · 0.00 0.00 0.00 65 65 65 
bluegill I 0.00 0.00 0.00 42 42 42 
green goby I 0.00 0.00 0.00 51 51 51 
l{llow ~rch I 0.00 0.00 0.00 124 124 124 
eathcr lenny I 0.00 0.00 0.00 65 65 65 
southern stingray I 0.00 0.00 0.00 367 367 367 
Atlantic stingray I 0.00 0.00 0.00 265 265 265 
white shrimp I 0.00 0.00 0.00 98 98 98 
All Species Combined 104,394 
65 
.. I 







ogc o er 49:247 19:28 66:46 33:87 
42) IO 52 8:b~ 18 98 bat. anchovy 40,873 16.00 55.16 37,731 102 5 381 
(~ 
Agantic croaker 18,609 7.29 25.11 15.42 6,3r 121 0.53 17 276 
wfflrch 9,374 3.67 12.65 7.77 8,6 0 100 0.72 7 458 
we 1s . .1 fi 1 8,193 3.21 11.06 6.79 50 0.37 
3 148 
bjue crab, JUVenI e erm e 7,943 3.11 10.72 6.58 63 0.47 5 183 
/~ 
b ue crab, rrole 7,324 2.87 9.88 6.07 7,067 135 0.49 19 271 
bfu~ cat~sh 5 388 2.11 7.27 4.46 1,441 181 1.32 48 477 {669 LS? 6.30 3.87 4
·tB 100 0.56 50 326 SP,Qtted ake 2,778 I. 9 3.75 2.30 210 2.05 48 612 
white cgtfish 2,364 0.93 3.19 1.96 2,149 104 2.47 13 625 ~~c ~ferside 1,569 0.61 2.12 1.30 1,569 86 0.49 41 124 l 11 :1 1,190 0.47 1.61 0.99 1,085 131 0.74 52 215 
s1 ver. perc 1 1,114 0.44 1.50 
0.92 253 1.74 122 655 
(~ ~mcncan ee 957 0.37 1.29 0.79 140 0.43 95 177 
ue crab, adult ferrole 929 0.36 1.25 0.77 188 2.03 34 374 I' 
oyster toa'Mjsh 807 0.32 I.()<) 0.67 276 206 2.99 34 410 I ; 
ri=sh 744 0.29 1.00 0.62 66 1.18 31 305 (1~ t antic hcmng 608 0.24 0.82 0.50 608 78 1.22 23 177 n fish 589 0.23 0.79 0.49 579 69 0.75 17 151 ~ : i 1 1 ,~f chrk tongue fish 513 0.20 0.69 0.43 17 1.13 5 32 I· 'I 
499 0.20 0.67 0.41 106 242 4.81 44 566 
chan~ catfis~ 471 0.18 0.64 0.39 340 223 3.49 19 595 I I 
summer floun er 439 0.17 0.59 0.36 80 0.72 55 108 (\~ 5P9ttail s~ner 371 0.15 0.50 0.31 302° 38 0.47 17 58 
grugga~ ~nigg 305 0.12 0.41 
0.25 77 2.99 35 248 
302 0.12 0.41 0.25 300 85 1.46 27 168 
northern searo m 183 0.07 0.25 0.15 181 78 I.OJ 50 112 ~ s\n~ anchovy 182 0.8J 0.25 0.15 181 106 1.41 47 152 aew1 !! 148 0. 0.20 0.12 132 133 3.75 30 303 it Atlantic menha~en 140 0.05 0.19 0.12 137 3.05 68 286 northern fipefis . 138 0.05 0.19 0.11 92 0.75 73 105 cmtell} si VCI)' ~nnOW 122 0.05 0.16 0.10 64 1.78 32 153 At antic spadcfis 104 0.04 0.14 0.09 102 123 1.51 90 179 
'~!# SCUP, 79 0.()3 0.11 0.07 72 74 2.27 35 112 smillmouth flounder 70 0.03 0.09 0.06 70 97 2.69 61 167 :, I ~~ric~shad 67 0.03 O.Q<J 0.06 35 145 4.69 58 219 lac wa ass 0.02 0.06 0.04 52 1.75 21 77 ,,, 46 s~ille~1sh 41 0.02 0.06 0.03 196 2.68 165 230 
g1is 39 0.02 0.05 0.03 30 95 8.11 21 186 (. \ . u terfit 36 0.01 0.05 0.03 34 71 5.01 28 143 harv~t 1sh 33 g.01 0.04 0.()3 70 2.07 31 94 tcsscl ~ darter 30 .01 0.04 0.02 42 1.13 32 58 
~abo goby 30 0.01 0.04 0.02 101 3.26 66 131 rown shnrnr, 29 0.01 0.04 0.02 94 1.68 79 110 
t re~g shaa 28 0.01 0.04 0.02 117 5.64 72 176 
25 0.01 0.()3 0.02 130 15.21 61 291 
~c drum 24 0.()1 0.03 0.02 76 3.47 44 106 thcr blenny 19 ().() I 0.03 0.02 46 1.14 36 54 fgccn goby 15 0.01 0.02 0.01 10· 680 41.30 360 882 n~no~gar 13 0.86 0.02 0.01 162 18.06 87 280 1'1s~r ~zardfish 9 0. O.DI 0.01 94 11.45 53 140 in se orsc . 8 0.00 0.01 0.01 62 16.53 43 178 Atlantic thread hemng 8 0.00 0.01 0.01 351 29.55 249 476 tautr,g 8 0.00 0.01 0.01 159 4.58 139 176 r at17Prclh 8 0.00 0.01 0.01 162 22.44 50 227 rown oul ead 7 0.00 0.01 0.01 6 105 23.78 42 203 windowpane 6 0.00 ().QI 0.00 77 5.87 62 99 
rec1 dnirn 6 0.00 0.01 0.00 126 2.26 118 132 brin~~l/ ounder 5 0.00 0.01 0.00 227 48.Q<J 159 417 luc 1s 5 0.00 0.01 0.00 591 37.83 466 680 
common~ 4 0.00 O.DI 0.00 4 92 29.98 33 165 northern put e.r 4 0.00 0.01 0.00 106 23.86 70 172 
stnped.~o m 3 0.00 0.00 0.00 48 6.84 34 55 
~mmIC 0~ 0.00 0.00 64 4.33 57 72 
rl!C$P,inc s ~klcback 3 0.00 2 0.()() 0.00 0.00 110 5.50 104 115 Spanish rroc ere! 2 0.00 0.00 0.00 205 31.00 174 236 
~;scatro~t 2 0.00 0.00 0.00 91 29.50 61 120 
n killill~ 2 0.00 0.00 0.00 250 3.50 246 253 g~ Y. pipe IS 2 O.<X> 0.00 0.00 49 6.50 42 55 ucg1l 2 0.()() 0.00 0.00 439 34.00 405 473 c\eamose sk11tc 2 0.00 0.(X) 0.00 282 57.00 225 339 b untnosc stingray 2 0.00 0.00 0.00 132 4.50 127 136 
pin~ k I 2 0.00 0.00 O.<X) 200 17.50 182 217 stn cus -cc I 0.()() 0.00 0.00 19 19 19 squid I 0.00 0.00 O.<X) 80 80 80 Wimer Jounder I 0.00 0.00 0.00 80 80 80 gig ea syarobin I O.<X) 0.00 0.()() 65 65 65 
~dcd ki lifish I O.<X) 0.(X) O.<X) 124 124 124 yet ow gi;rch I 0.()() 0.00 0.00 44 44 44 stnµ<;d lcnny I 0.00 0.00 0.00 58 58 58 rou~ s1lve.rs1dc I 0.()() O.<X> 0.00 367 367 367 sou em s~ingray 1 0.(X> 0.00 0.00 265 265 265 
~tlfcitic stingray I 0.00 0.()() O.<X) IOI 101 IOI oo down 
A~ilOtic ctlassfish I 0.()() 0.00 0.00 915 915 915 
w 1te mulct I 0.00 0.00 0.00 225 225 225 
w ite shrimp I 0.00 0.00 0.00 98 98 98 
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Tables 55-58. Species composition, number caught, catch per trawl, and length statistics 
for all months, by geographlc region for the Chesapeake Bay surveys. 
A. The 'Number of Species' notation at the top of the table includes 
each of four categories of blue crabs (male, juvenile female, adult 
female, unclassified) as unique "species". 
B. Catch per trawl for fish species is based on the figure 'Number of 
Fish Trawls Made' while catch per trawl for blue crabs is based on 
the sum of 'Number of Fish Trawls Made' and 'Number of 
Additional Crab Trawls Made'. 
C. 'Adjusted Percent of Catch' excludes bay anchovy and hogchoker 




Month - All - Pooled, 1996 
Se~nt - Oles. Bai{ Bottom 
No. of Fish Trawls ade - 143 
No. of Add'I Crab Trawls Made - 0 
No. of ~1es - 59 
Ad'ust Percent of Catch Excludes Bav Ancho 
(~ 
pcc1es ercent veraj 
of Len 
Catch mm 
ay anc O'(Y 
3:392 
:, . 
23:72 24:29 3)90 
:, 
1:05 stnP,aj ancnovy 11.70 61 22 128 weakfish 2,056 7.09 14.38 14.73 1,855 134 1.51 25 396 northern searobin 1,893 6.53 13.24 13.56 1,890 79 0.79 12 173 (:=ffi smallm:iuth flounder 1,012 3.49 7.08 7.25 927 73 0.66 28 137 %?:t I,~ 3.48 7.05 7.22 940 147 0.76 65 225 
1 
tlantic croaker 2.98 6.04 6.19 471 144 3.17 10 306 ?P.Otted hake 793 2.73 5.55 5.68 776 110 1.64 39 298 k'ingfish 515 1.78 3.60 3.69 495 79 2.24 27 314 blue crab, adult fcm.1le 467 1.61 3.27 3.34 132 0.75 85 184 hogchoker 345 1.19 2.41 I 125 I.IS 71 185 summer flounder 198 0.68 1.38 1:42 94 291 4.85 146 517 blue crab, juvenile fem.1le 170 0.59 1.19 1.22 43 2.73 12 112 b I ue crab, m.11 e 157 0.54 1.10 1.12 68 4.54 14 177 silver perch 156 0.54 1.09 1.12 147 132 1.76 90 205 
(~ ~tlant1c thread herring 136 0.47 0.95 0.97 78 2.04 41 171 utterfish 129 0.44 0.90 0.92 113 58 4.12 15 175 black seabass 121 0.42 0.85 0.87 103 101 3.34 41 225 I SCUP. 116 0.40 0.81 0.83 116 110 1.15 71 141 blackcheek tonguefish 108 0.37 0.76 0.77 14 141 3.07 43 183 
{~ 
cleamose skate 101 0.35 0.71 0.72 388 8.52 79 521 
northern ~i~fish 84 0.29 0.59 0.60 142 4.09 61 239 Atlantic erring 79 0.27 0.55 0.57 61 1.59 32 86 Atlantic silvers1de 65 0.22 0.45 0.47 65 83 1.66 57 112 
(~ 
windoWP,:l!le 54 0.19 0.38 0.39 40 147 I0.32 44 295 lined seahorse 48 0.17 0.34 0.34 77 3.69 38 132 squid 40 0.14 0.28 0.29 39 3.72 10 105 northern puffer 39 0.13 0.27 0.28 35 97 7.51 20 231 inshore hzard fish 22 0.08 0.15 0.16 16 156 11.62 74 240 
~ter toadfish 15 0.05 0.10 0.11 231 26.71 43 353 
(~ 
ri~ searobin 13 0.04 0.09 0.09 141 21.46 45 315 pi~h II 0.04 0.08 0.08 162 8.30 88 186 sea ard goby 11 0.04 0.08 0.08 40 2.46 32 58 red hake IO 0.03 0.07 0.07 115 7.35 78 152 naked,goby 10 0.03 0.07 0.07 43 2.24 31 52 
(~ 
Atlantic spadefish 9 0.03 0.()6 0.06 237 64.35 77 496 
stri/reft bass 8 0.03 0.06 0.06 8 30 1.58 25 37 bki etfish 7 0.02 0.05 0.05 49 5.37 28 68 lack drum 6 0.02 0.04 0.04 218 7.69 204 254 bluefish 4 0.01 0.03 0.03 244 12.02 221 278 tilver hake 3 O.D\ 0.02 0.02 I 10 24.58 74 157 ~ arvestfish 3 0.01 0.02 0.02 3 56 2.03 52 59 Arrx:rican shad 3 0.01 0.02 0.02 3 150 4.63 142 158 Atlantic ~nhaden 3 0.01 0.02 0.02 I 192 54.18 87 267 ~th ogfish 3 O.DI 0.02 0.02 437 80.83 337 597 ack lierring 2 O.D\ 0.01 0.01 0 218 7.00 211 225 tirrerican eel 2 O.D\ 0.01 O.DI 68 0.50 67 68 ttle skate 2 0.01 0.01 0.01 349 23.00 326 372 bluntnose stingray 2 0.01 0.01 O.D\ 339 94.50 244 433 northern sta~azer 2 0.01 0.01 O.DI 25 I0.00 15 35 @d chain feipefis 2 0.01 O.D\ O.D\ 355 5.50 349 360 alewi e I 0.00 0.01 0.01 125 125 125 red drum I 0.00 0.01 O.D\ 52 52 52 fe;ither ~enny I 0.00 0.01 O.D\ 58 58 58 winters ate 1 0.00 0.01 0.01 388 388 388 spiny butterfly ray I 0.00 0.01 0.01 573 573 573 
<~ 
cownose ray I 0.00 0.01 0.01 274 274 274 (, :, foursppt flounder I 0.00 O.D\ O.D\ 77 77 77 
. ,. 
striped burrtish I 0.00 0.01 0.01 151 151 151 
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~ Table 56. J,1 I ~ Month - All - Pooled, 1996 
1,1 Se~nt - Ches. BaM- Lower 
'·1 No. of Fish Trawls ade - 145 ~ No. of Add'! Crab Trawls Made - 0 ;) No. of ~ies - 61 I .:- Adjust Percent of Catch Excludes Ba~ AnchoYi:: and Hogchoker I Species Number Percent ditch Adjusted Number Avera~ Standard Mmtmum Maximum of Fish of Per Percent of of Fish Lengt Error Length Lengtl} ,\ till Catch Trawl Catch (!ndex Age) (mm} (len,h) (mm) (mm) bah anchovy 73, 08 84.64 506.9:, 
3i28 
'70,48) :,3 0. ') 22 89 
At antic croaker 4,054 4.67 27.96 3,795 87 2.52 13 325 
weakfish 2,554 2.94 17.61 20.34 1,767 135 1.62 25 347 
spot 863 0.99 5.95 6.87 802 150 0.84 60 227 
northern searobin 800 0.92 5.52 6.37 797 82 1.05 19 196 
hogchoker 778 0.90 5.37 
5:30 
0 120 0.77 81 189 
~tted hake 665 0.77 4.59 661 100 1.47 47 291 
=sh 663' 0.76 4.57 5.28 645 77 1.48 21 299 !mouth flounder 351 0.40 2.42 2.80 319 77 0.95 33 128 ) Atlantic silverside 331 0.38 2.28 2.64 331 79 1.10 50 106 summer flounder 280 0.32 1.93 2.23 164 273 4.38 87 588 
blue crab, adult female 247 0.28 1.70 1.97 137 0.82 111 175 
Atlantic fierring 192 0.22 1.32 1.53 72 0.74 52 117 
striped anchovy 185 0.21 1.28 1.47 184 75 1.78 22 128 
scup 161 0.19 I.I I 1.28 159 114 1.16 78 165 
blue crab, juvenile female 161 0.19 1.11 1.28 73 2.45 7 129 
blue crab, male 154 0.18 1.06 1.23 81 3.47 9 165 
silver rx,rch 141 0.16 0.97 1.12 132 130 1.86 80 198 
buttert1sh 138 0.16 0.95 l.10 120 61 3.70 18 170 
~ northern pipefish 133 0.15 0.92 1.06 138 3.03 70 231 inshore hzardfish 60 0.07 0.41 0.48 52 136 6.84 67 285 black seabass 54 0.06 0.37 0.43 36 108 5.92 44 230 lined seahorse 39 0.04 0.27 0.31 72 4.37 33 141 windoyvpane 30 0.03 0.21 0.24 25 124 13.82 42 271 Atlantic spadefish 28 0.03 0.19 0.22 84 13.31 · 39 366 alewife 26 0.03 0.18 0.21 26 112 2.30 90 137 Atlantic thread herring 23 0.03 0.16 0.18 55 4.86 43 157 
naked~by 20 0.02 0.14 0.16 40 1.15 32 49 bluebac lierring 19 0.02 0.13 0.15 19 69 1.70 61 91 
northern Ruffer 19 0.02 0.13 0.15 16 78 7.57 27 157 
blackcheek tonguefish 19 0.02 0.13 0.15 13 95 9.85 53 177 
striped searobin 18 0.02 0.12 0.14 116 13.27 32 253 
clcarnose skate 14 0.02 0.10 0.11 333 39.59 95 464 
harvestfish 11 0.01 0.08 0.09 7 89 17.17 32 173 
squid II 0.01 0.08 0.09 30 6.15 14 86 
pi~h 11 0.01 0.08 0.09 169 7.48 110 188 
sea ard goby 10 0.01 0.07 0.08 43 2.37 31 57 
skilletfisn 9 0.01 0.06 O.Q7 53 6.67 28 78 
o~ster toadfish 9 0.01 0.06 0.07 225 43.42 39 396 back drum 8 O.Ql 0.06 0.06 236 9.40 180 275 
threadfin shad 7 0.01 0.05 0.06 95 1.85 88 101 
red hake 5 0.01 0.03 0.04 152 11.98 122 188 
Atlantic m.!nhaden 5 O.Ql 0.03 0.04 5 122 7.05 104 144 
American shad 3 0.00 0.02 0.02 3 103 2.67 98 106 
striped bass 3 0.00 0.02 0.02 I 265 134.45 21 485 
·') brown shrimp 3. 0.00 0.02 0.02 87 8.19 72 100 bluefish 2 0.00 0.01 0.02 245 37.50 207 282 green goby 2 0.00 0.01 0.02 54 4.50 49 58 
sandbar sliark 2 0.00 0.01 0.02 512 15.50 496 527 
northern =azer 2 0.00 0.01 0.02 19 0.00 19 19 
stripeq b 1sh 2 0.00 0.01 0.02 158 95.00 63 253 
silver hake I 0.00 0.01 0.01 153 153 153 
bighead searobin I 0.00 0.01 0.01 110 110 110 
bluespotted cornetfish I 0.00 0.01 0.01 245 245 245 feather blenny I 0.00 O.Ql 0.01 67 67 67 
bluntnose stingray I 0.00 0.01 0.01 710 710 710 
conger eel I 0.00 0.01 0.01 273 273 273 
strip¢ cusk-eel I 0.00 0.01 0.01 57 57 57 
sp<;>tfin tarra I 0.00 0.01 0.01 102 102 102 
8ulf kin 1sh I 0.00 0.01 0.01 123 123 123 Jue era I 0.00 0.01 0.01 14 14 14 
All Species Combined 86,843 
69 
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Table 57. 
Month - All - Pooled, 1996 
Se~nt - Oles. Baii Up~r No. of Fish Trawls ade - 144 
No. of Add'! Crab Trawls Made - 0 
No. of ~ies - 55 Ad'ust Percent of Catch Excludes Ba 
pec1es ercent verai 
of Len 
Catch mm 
al. anc ovy 4'127 
. ::, 
28:66 40:18 3)99 ::, Z:36 At antic croaker 7.20 79 13 331 
weakfish 1'996 3.48 13.86 19.73 1,619 116 1.76 9 307 
Wn~sh 
'937 1.64 6.51 9.26 904 150 0.80 89 227 521 0.91 3.62 5.15 512 73 1.41 15 325 
strip<;d anchovy 409 0.71 2.84 4.04 409 73 I.OS 37 108 hogchoker 393 0.69 2.73 
3:02 
0 115 0.73 77 153 
northern searobin 306 0.53 2.13 303 80 1.35 35 187 
~tied hake 275 0.48 1.91 2.72 275 96 1.34 54 209 
e crab, adult female 199 0.35 1.38 1.97 137 0.85 110 173 
silver perch 194 0.34 1.35 1.92 33 159 2.72 77 205 Gunvtl!r flounder 161 0.28 1.12 1.59 70 268 5.28 131 487 lue crab, juvenile female 142 0.25 0.99 1.40 59 2.85 13 125 blue crab, male 132 0.23 0.92 1.30 82 4.34 9 164 
northern pi~fish 86 0.15 0.60 0.85 131 4.10 61 262 
smallITX)utli flounder 83 0.14 0.58 0.82 64 80 2.52 33 151 buttcrfish 76 0.13 0.53 0.75 66 82 4.42 19 187 
Atlantic herriw 61 0.11 0.42 0.60 59 1.26 42 82 inshore lizard 1sh 53 0.09 0.37 0.52 44 133 7.83 35 312 
~tlantic silverside 48 0.08 0.33 0.47 48 72 2.02 52 120 
ack seabass 40 0.07 0.28 0.40 24 131 6.45 49 201 
~tlantic refish 31 0.05 0.22 0.31 65 3.10 24 95 
arvestfis 30 0.05 0.21 0.30 28 58 5.67 16 141 
scup 29 0.05 0.20 0.29 28 118 4.44 61 172 
alewife 17 0.03 0.12 0.17 16 113 7.34 71 216 
northern ~uffer 15 0.03 0.10 0.15 13 82 10.53 30 176 
ned se orse 15 0.03 0.10 0.15 85 7.97 43 145 
windoWJJane 14 0.02 0.10 0.14 14 88 10.19 53 178 Atlantic menhaden 13 0.02 0.09 0.13 1 181 13.26 128 262 
naked_goby 13 0.02 0.09 0.13 42 2.35 30 54 Atlantic thread herring 12 0.02 0.08 0.12 97 18.88 44 222 
or.stcr toadfish 12 0.02 0.08 0.12 187 25.11 86 315 b ac;~check tonguefish 10 0.02 0.07 0.10 10 74 8.81 44 129 
~UI 6 0.01 0.04 0.06 33 4.05 17 43 
ucback herring 6 O.DI 0.04 0.06 ·6 70 3.29 61 83 
s~bass 6 0.01 0.04 0.06 0 347 24.54 281 414 bi ead searobin 6 O.ot 0.04 0.06 50 11.41 25 104 
northern stargazer 6 O.ot 0.04 0.06 64 10.41 29 88 blue crab 6 O.ot 0.04 0.06 11 0.91 9 15 pigfish 4 0.01 O.D3 0.04 153 14.34 125 184 
seaboard goby 3 0.01 0.02 O.D3 36 2.85 33 42 
~merican shad 2 0.00 O.ot 0.02 2 105 7.50 97 112 
ack drum 2 0.00 0.01 0.02 218 4.50 213 222 
skillctfish 2 0.00 0.01 0.02 39 9.50 29 48 
conger eel 2 0.00 O.ot 0.02 513 92.50 420 605 brown shrimp 2 0.00 O.ot 0.02 109 9.00 100 118 
red hake I 0.00 0.01 0.01 80 80 80 
stripcq searobin 1 0.00 0.01 O.ot 33 33 33 
striped killifish I 0.00 0.01 0.01 61 61 61 green goby I 0.00 0.01 0.01 55 55 55 Gandbar sliark 1 0.00 0.01 0.01 638 638 638 luntnose stingf Y 1 0.00 0.01 0.01 254 254 254 
striped cusk-ce 1 0.00 O.ot O.DI 169 169 169 fringed flounder I 0.00 0.01 O.DI 100 100 100 thrcadfin shad 1 0.00 0.01 O.ot 100 100 100 
All S~ies Combined 57,290 
Table 58. 
I I Month-All - Poolei;l, 1996 Se~nt - All - Pooled 
I I No. of Fish Trawls Made - 432 No. of Add'! Oab Trawls Made - 0 
. ') No. of Jncies - 72 Ad"ust Percent of Catch Excludes Ba 
pec1es 
ah anc ovy 9'045 5:22 20:94 24:69 8'065 97 J:59 10 
~-
At antic croaker 331 
weakfish 6'606 3.82 15.29 18.03 5;241 128 0.96 9 396 
sniJrel anchoi 3:986 2.30 9.23 10.88 3,983 66 0.76 22 128 
no em searo in 2,999 1.73 6.94 8.19 ~·~ 80 0.57 12 196 J 
~hedhake 
2,808 1.62 6.50 7.66 149 0.46 60 227 
1,733 1.00 4.01 4.73 1)12 103 0.94 39 298 
. 
k'ingtish 1,699 0.98 3.93 4.64 1,652 76 0.98 15 325 
t> 
~hoker 1,516 0.88 3.51 3:95 
I 120 0.52 71 189 
!mouth flounder 1,m 0.84 3.35 1,310 74 0.54 28 151 blue era~ adult female 0.53 2.11 2.49 134 0.49 85 184 
surrnner ounder 639 0.37 1.48 1.74 328 277 2.80 87 588 
silver p:;rch . 491 0.28 1.14 1.34 312 138 1.31 77 205 
blue crab, Juverule female 473 0.27 1.09 1.29 60 1.65 7 129 
Atlantic si verside 444 0.26 1.03 1.21 444 79 0.86 50 120 9:;1 blue crab, male 443 0.26 1.03 1.21 77 2.36 9 177 - butterfish . 343 0.20 0.79 0.94 299 65 2.41 15 187 Atlantic hemng 332 0.19 0.77 0.91 66 0.72 32 117 
sci:fl . fi h 306 0.18 0.71 0.84 303 113 0.87 61 172 no hem g1pe 1s 303 0.18 0.70 0.83 137 2.11 61 262 
black sea ass . 215 0.12 0.50 0.59 163 108 2.78 41 230 
Atlantic thread hemng 171 0.10 0.40 0.47 75 2.90 41 222 
blackcheek ton~efisli 137 0.08 0.32 0.37 37 130 3.41 43 183 
inshore lizardfis 135 0.08 OJI 0.37 112 138 4.74 35 312 
cl earnose skate 115 0.07 0.27 0.31 381 8.97 79 521 
' I, lined seahorse 102 0.06 0.24 0.28 77 2.68 33 145 windowpane 98 0.06 0.23 0.27 79 132 7.47 42 295 
northern puffer 73 0.04 0.17 0.20 64 89 5.01 20 231 
Atlantic spadefish 68 0.04 0.16 0.19 96 11.97 24 496 
?'lUid 57 0.03 0.13 0.16 36 2.91 10 105 
harvestfish 44 0.03 0.10 0.12 38 65 6.02 16 173 
alewife b 44 0.03 0.10 0.12 43 ll2 3.11 71 216 
naked f<°~ 43 0.02 0.10 0.12 41 1.03 30 54 
~ster o 1slJ. 36 0.02 0.08 0.10 215 17.44 39 396 
·p¢ searobm 32 0.02 0.07 0.09 124 11.84 32 315 
blueback herring 27 0.02 0.06 0.07 25 80 7.76 61 225 
pi~tct b ~f 0.02 0.06 0.07 164 5.12 88 188 sea . go~ 0.01 0.06 0.07 41 1.55 31 58 Atlantic me aden 21 0.01 0.05 0.06 7 169 11.99 87 267 
skilletfish 18 O.Dl 0.04 0.05 50 4.03 28 78 
stJigeq bass 17 0.01 0.04 0.05 9 183 42.62 21 485 
red hake 16 O.Ql 0.04 0.04 124 7.72 78 188 
black drum 16 0.01 0.04 0.04 227 5.79 180 275 
northern stargazer 10 0.01 0.02 0.03 47 9.22 15 88 
American shad 8 0.00 0.02 0.02 8 121 8.69 97 158 
. ) threadfi n shad . 8 0.00 0.02 0.02 96 1.71 88 IOI bighead searobm 7 0.00 0.02 0.02 59 12.87 25 110 
blue crab 7 0.00 0.02 0.02 12 0.87 9 15 
blucfishhri 6 0.00 0.01 0.02 244 12.31 207 282 browns mp 5 0.00 0.01 O.Ql 96 7.51 72 118 
silver hake . 4 0.00 0.01 0.01 121 20.44 74 157 
bluntnose stingray 4 0.00 0.01 O.Dl 410 108.94 244 710 
green gob/ark 3 0.00 0.01 0.01 54 2.65 49 58 
sandbars 3 0.00 0.01 0.01 554 43.11 496 638 
smooth dogfish 3 0.00 O.Dl 0.01 437 80.83 337 597 
c01;1gere~ h 3 0.00 0.01 O.Ql 433 96.05 273 605 
stnpe9 b IS 3 0.00 0.01 0.01 156 54.90 63 253 
American eel 2 0.00 0.00 0.01 68 0.50 67 68 
feather blenny 2 0.00 0.00 0.01 63 4.50 58 67 
littJe skat\ 1 
2 0.00 0.00 0.01 349 23.00 326 372 
.. '1\ stnped cus -ec 2 0.00 0.00 0.01 113 56.00 57 169 chain pipcfish 2 0.00 0.00 0.01 355 5.50 349 360 
red driui1 I 0.00 0.00 0.00 52 52 52 bluespptt.ec! cornetfish 1 0.00 0.00 0.00 245 245 245 
stripca k1lhfish I 0.00 0.00 0.00 61 61 61 
winter skate 1 0.00 0.00 0.00 388 388 388 
spiny butterfly ray 1 0.00 0.00 0.00 573 573 573 
cownose ray 1 0.00 0.00 0.00 274 274 274 
fringed flounder I 0.00 0.00 0.00 100 100 100 
four1fnt fl9under I 0.00 0.00 0.00 77 77 77 
i 3 sP9t m ~arra I 0.00 0.00 0.00 102 102 102 gulf kin !Sh I 0.00 0.00 0.00 123 123 123 
All Species Combined 173,130 
71 
Tables 59-106. Species composition, number caught, catch per trawl, and length statistics 
by month and river for the tributary surveys. 
A. The 'Number of Species' notation at the top of the table includes 
each of four categories of blue crabs (male, juvenile female, adult 
female, unclassified) as unique "species". 
B. Catch per trawl for fish species is based on the figure 'Number of 
Fish Trawls Made' while catch per trawl for blue crabs is based on 
the sum of 'Number of Fish Trawls Made' and 'Number of 
Additional Crab Trawls Made'. 
C. 'Adjusted Percent of Catch' excludes bay anchovy and hogchoker 
due to the low biomass estimates in relation to total number of fish 
caught. 
D. Tables pooled for all rivers for each month appear as follows: 
January Table 62 Page 74 
February Table 66 Page 76 
March Table 70 Page 78 
April Table 74 Page 80 
May Table 78 Page 82 
June Table 82 Page 84 
July Table 86 Page 86 
August Table 90 Page 89 
September Table 94 Page 92 
October Table 98 Page 95 
November Table 102 Page 98 
December Table 106 Page 101 
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~}' Table 59. '.]) 
11 
Month - January, 1996 
RIVER - Jaires 
No. of Fish Trawls Made - 8 
: }) No. of Add'! Crab Trawls Made - 0 No. of ~cies - 15 
Adjust Percent of Catch Excludes Bav Ancho!}'. and Hogchoker 
Species Number Percent Catch 
of Fish of Per 
. '• 'J All Catch Trawl w tte P,Crc 
·1n :, . - :,, ) 11 _:.,,,, Rizzard shad 15.88 55.38 107 196 4:25 109 326 
11 ogchoker 421 15.()9 52.63 283 52 2.24 28 117 
~ bay anchovy 213 7.63 26.63 Z:23 213 39 0.53 29 55 stnpcq bass 48 1.72 6.00 46 131 6.03 84 355 ;) Atlantic silverside 32 1.15 4.00 1.48 32 83 2.38 57 113 seaboard gobfu 17 0.61 2.13 0.79 40 0.90 32 48 channel catfis 14 0.50 1.75 0.65 3 259 25.51 104 355 Atlantic herring 10 0.36 1.25 0.46 67 1.61 59 73 1:) blue crab, male 10 0.36 1.25 0.46 59 15.03 25 150 Atlantic croaker 8 0.29 1.00 0.37 8 45 5.94 20 75 blackcheek tong].!efish 5 0.18 0.63 0.23 5 65 10.19 42 100 blue crab~uvenile female 4 0.14 0.50 0.19 41 11.64 26 75 
white cat 1sh I 0.04 0.13 0.05 0 261 261 261 r· white mullet I 0.04 0.13 0.05 225 225 225 ,-) All S~cies Combined 2,790 Table 60. 
ont - anu~ 
RIVER - Ra~ annock 
No. of Fish rawls Made - 22 
No. of Add'( Crab Trawls Made - 0 
No. of ~cies - 17 
Adjuste Percent of Catch Excludes Bav Anchow and Hogchoker 
Species Number Percent Catch Maxtmrnn 
of Fish of Per Length 
All Catch Trawl mm 
w 1te perc 
8:17 
:,, 
8:68 1:33 65 
:, 
Atlantic silverside 85 3.86 85 89 124 blue crab, male 77 7.40 3.50 7.87 46 3.98 14 163 blue crab, juvenile female 61 5.87 2.77 6.23 38 2.06 14 96 
Atlantic herring 50 4.81 2.27 5.11 69 0.77 55 82 
) hogchoker 50 4.81 2.27 4:90 
30 68 4.06 32 140 blackcheek tonguefish 48 4.62 2.18 48 64 2.63 40 99 
channel catfish 40 3.85 1.82 4.09 I 327 9.95 84 484 
I gizzard shad 22 2.12 1.00 2.25 17 184 12.34 134 318 t!) green goby 15 1.44 0.68 1.53 47 1.04 37 54 ay anchovy II 1.06 0.50 0:41 11 42 1.94 32 55 stnped bass 4 0.38 0.18 I 280 74.06 82 421 nak:cd goby 3 0.29 0.14 OJI 33 7.77 n 48 blue crab, adult female 2 0.19 0.09 0.20 147 2.50 144 149 
threespine stickleback I 0.10 0.05 0.10 57 57 57 
feather blenny I 0.10 0.05 0.10 44 44 44 
skilletfish I 0.10 0.05 0.10 44 44 44 





. . . ;) 
73 
I 
r I I !=fr Table 61. ' , I 1 ont - anu\lfY ! ' RIVER - York ' No. of Fish Trawls Made - 22 
(~ No. of Add'l Crab Trawls Made - O No. of~ies - 26 
'I 
Ad'ust Percent of Catch Excludes Bav Ancho 
pec1cs 
:;# ar anc oyy !'004 .) -45:64 40:37 86 0:92 At antic silvcrside 12.79 49 115 white perch '509 6.48 23.14 20.47 135 2.49 79 258 Atlanttc croaker 508 6.47 23.09 20.43 45 0.89 23 83 gogchoker 451 5.74 20.50 4:30 68 3.64 16 163 lackcheek tonguefish 107 1.36 4.86 68 1.58 17 103 
~nard shad 79 1.01 3.59 3.18 
265 7.47 Ill 381 
tlantic herring 77 0.98 3.50 3.10 
71 4.14 49 304 {* white catfish 64 0.82 2.91 2.57 22 135 7.75 52 380 blue crab, male 47 0.60 2.14 1.89 48 4.66 19 123 striped bass 35 0.45 1.59 1.41 28 165 19.62 83 561 
blue crab, juvenile female 22 0.28 1.00 0.88 31 2.75 13 73 
seaboard gobfi 9 0.1 I 0.41 0.36 
45 2.57 32 58 
northern pt ifs ,sh 5 0.06 0.23 0.20 135 17.42 88 176 
·~ 
oyster toad ,sh 4 0.05 0.18 0.16 
163 85.51 75 334 
sea ln,mprey 3 0.04 0.14 0.12 
156 8.51 139 167 
naked goby 3 0.04 0.14 0.12 
37 6.24 28 49 I , 
threcspine stickleback 2 0.03 0.09 0.08 
68 4.00 64 72 
brown shrimp 2 0.03 0.09 0.08 
108 0.00 108 108 ~ red drum 1 0.01 0.05 0.()4 62 62 62 American eel I 0.01 0.05 0.()4 144 144 144 srrrittail shiner I 0.01 0.05 0.04 86 86 86 I' i, 
s riR: killifish I 0.01 0.05 0.04 
61 61 61 
fea her blenny I 0.01 0.05 0.04 65 65 65 
I I 
skillet fish I 0.01 0.05 0.04 55 55 55 
,(~ blue crab, adult female I 0.01 0.05 0.04 144 144 144 
All S!2£cies Combined 
l,1 ,1 
7,851 ': 'I 
Table 62. (~ 
Month - Janu~, l(c96 
;I~ RIVER - All - oo ed No. of Fish Trawls Made - 52 
No. of Add'I Crab Trawls Made - O 
No. of Jfpcies - 29 
Ii' 
Ad'ust Percent of Catch Excludes Bav Anchov and f-Jogchoker ', l pectes um r vera/R; offish Leng 
Index Age mm : I 
ax anc oyy 50)9 46:98 ),354 
) 
1:25 62 
wn1te perch 2'641 2Z:61 
128 258 
tt antic silvcrside 1:121 9.60 21.56 19.94 1,121 86 0.73 49 124 
ogchoker 922 7.89 17.73 9:68 
600 62 2.02 16 163 
~,L.al'd shad 544 4.66 10.46 
139 215 4.07 109 381 
tlantic croaker 516 4.42 9.92 9.18 516 45 0.89 20 83 
ackchccktonguefish 160 1.37 3.08 2.85 160 67 1.36 17 103 
Atlantic herring 137 1.17 2.63 2.44 70 2.34 49 304 
blue crab, mile 134 I. 15 2.58 2.38 48 3.03 14 163 
striped bass 87 0.74 1.67 1.55 75 152 9.66 82 561 
blue crab~uvenile ferrule 87 0.74 1.67 1.55 36 
1.70 13 96 
white cat ,sh 65 0.56 1.25 1.16 22 137 7.87 52 380 
channel catfish 54 0.46 1.04 0.96 4 310 10.60 S4 484 
seaboard goby 26 0.22 0.50 0.46 42 1.16 32 58 
glen gooy 15 0.13 0.29 0.27 
47 1.04 37 54 
n ed gol:iy 6 0.05 0.12 0.1 I 35 4.55 22 49 
northern p,Wsfish 5 0.()4 0.10 0.09 135 17.42 88 176 
oyster toad ish 4 0.03 0.08 0.07 163 85.51 75 334 
sea lamprey 3 0.03 0.06 0.05 156 8.51 139 167 
thrcespine stickleback 3 0.03 0.06 0.05 64 4.33 57 72 
blue crab, adult female 3 0.03 0.06 0.05 146 1.67 144 149 
feather blcnny 2 0.02 0.()4 0.()4 55 IO.SO 44 65 
skillet fish 2 0.02 0.04 0.04 50 5.50 44 55 
brown shrimp 2 0.02 0.04 0.04 108 0.00 108 108 
red drum I 0.01 0.02 0.02 62 62 62 
American eel I !).QI 0.02 0.02 144 144 144 
srrrittail shiner I 0.01 0.02 0.02 86 86 86 
s riped killifish I 0.01 0.02 0.02 61 61 61 
white mullet I 0.01 0.02 0.02 225 225 225 
All Sl2£cies Combined I 1,681 
~ Table 63. Month - February, 1996 RIVER - Jarres t, No. of Fish Trawls Made - 8 
/)/ No. of Add'! Crab Trawls Made - O 
No. of ~cies - 18 
Adjust Percent of Catch Excludes Bav Anchow and Hogchoker 
Species Number Percent Adjusted Number Avera~ Standard 
of Fish of Percent of of Fish Lengt Error 
All Catch Catch Index A e mm length 
ogc o er ) ::, . , .) 
60:23 
::, ::, i32 63 
!' wti~rch 374 29.61 46.75 91 121 244 
!, stri bass 41 3.25 5.13 6.60 21 207 15.02 77 549 
~· 
gizzard shad 38 3.01 4.75 6.12 25 164 6.60 118 231 
J lue catfish 36 2.85 4.50 5.80 35 106 5.97 65 280 white catfish 33 2.61 4.13 5.31 7 194 13.07 62 374 
channel catfish 27 2.14 3.38 4.35 5 262 18.09 54 355 
' 
blackcheek tongucfish 19 1.50 2.38 3.06 19 69 2.22 46 90 
blue crab, m1le 12 0.95 1.50 1.93 62 12.89 20 151 
blue crab, adult fem1le 10 0.79 1.25 1.61 142 2.61 127 154 
Atlantic silverside 9 0.71 1.13 1.45 9 76 3.17 61 94 
naked_goby 7 0.55 0.88 1.13 38 2.92 26 48 
Atlantic herring 6 0.48 0.75 0.97 142 49.33 61 305 
blue crab, juvenile fem1le 6 0.48 0.75 0.97 32 4.17 23 50 
bay ai:,chovy 5 0.40 0.63 
0:16 
5 44 1.74 38 48 
Amcncan eel 1 0.08 0.13 232 232 232 
seaboard goby I 0.08 0.13 0.16 43 43 43 
skilletfish 1 0.08 0.13 0.16 48 48 48 
All S~cies Combined 1.263 
Table 64. 
om - e ruruy, 
RIVER - Raialiannock 
No. of Fish rawls Made - 22 
No. of Add'! Crab Trawls Made - 0 
No. of ~ies - 22 
Adjuste Percent of Catch Excludes Bav Ancho~ and Hogchoker 
Maximum Species Number Percent Mirumum 
of Fish of Length Length (All Catch (mm) mm 
w 1te r,erc .) 
6)7 4:31 
) ) ) 
hofichoker 149 11.69 
f26 
69 76 23 169 
At antic silverside 48 3.76 2.18 48 87 1.66 68 113 blue crab, m1le 45 3.53 2.05 4.(X) 89 5.64 19 163 
blue crab, juvenile female 31 2.43 1.41 2.75 60 4.89 23 117 
Atlantic herring 23 I.SO 1.05 2.04 68 1.17 56 78 
f! stri P,Cd bass 21 1.65 0.95 1.87 8 246 23.84 90 466 blackcheek tonguefish 20 1.57 0.91 1.78 20 56 3.41 39 90 white catfish 14 1.10 0.64 1.24 0 308 14.66 246 392 skilletfish 5 0.39 0.23 0.44 48 3.96 36 58 channel catfish 3 0.24 0.14 0.27 0 236 59.67 176 355 gizzard shad 2 0.16 0.09 0.18 1 239 50.00 189 289 ~ ~ttail shiner 2 0.16 0.09 0.18 83 1.00 S2 84 eather blenny 2 0.16 0.09 0.18 69 8.50 60 77 blue catfish 2 0.16 0.09 0.18 146 56.00 90 202 blue crab, adult female 2 0.16 0.09 0.18 140 1.50 138 141 ale,\ife I 0.08 0.05 0.09 88 8S 88 f:' American eel 1 0.08 0.05 0.09 194 194 194 northern gipefish I 0.08 0.05 0.09 88 88 88 naked f<o~ 1 0.08 0.05 0.09 34 34 34 ovster o fish I 0.08 0.05 0.09 279 279 279 blue crab I 0.08 0.05 0.09 14 14 14 
.) All SQ££ies Combined 1,275 
75 
--- -----·--- --- --··· --·-----
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Table 65. ~ Month - February, 1996 
RIVER-York 
No. of Fish Trawls Made - 22 
No. of Add'! Crab Trawls Made - 0 
No. of ~cies - 23 
Ad'ust Percent of Catch Excludes Bav Anchovv and Hogchoker 
pccies erccnt tc 
of Per 
Catch Trawl 
ay: anc oyy 




wnitc !)!!rcli 12.22 30.45 7 151 (91 72 276 
hofichokcr 545 9.94 24.77 
li47 
377 77 2.77 27 145 
:(~ 
At antic silverside 186 3.39 8.45 186 82 0.90 58 117 
white catfish 145 2.64 6.59 9.72 10 221 JO.SO 67 457 blackcheek tonguefish 125 2.28 5.68 8.38 125 68 1.42 36 97 
tJtlantic herring 83 1.51 3.77 5.56 65 0.59 47 80 lue crab, male 68 1.24 3.09 4.56 61 4.96 23 183 blue crab, juvenile female 51 0.93 2.32 3.42 45 2.87 19 120 
,1~ ~ttail shmer 43 0.78 1.95 2.88 85 1.26 68 101 
'peel, bass 38 0.69 1.73 2.55 29 168 15.14 89 485 . I' Atlantic croaker 36 0.66 1.64 2.41 36 31 1.28 20 51 
' 
~zzard &had 23 0.42 1.05 1.54 13 208 16.22 118 364 ,. 
ue era , adult female 6 0.11 0.27 0.40 137 3.89 125 147 
,/~ alewife 4 0.07 0.18 0.27 4 98 11.43 SI 130 sea lamprey 4 0.07 0.18 0.27 163 7.27 143 176 Am::rican eel 3 0.05 0.14 0.20 151 18.45 126 187 
tessellated darter 2 0.()4 0.()9 0.13 65 7.00 58 72 
summer flounder I 0.02 0.05 0.07 19 19 19 
)~ longnose {far 1 
0.02 0.05 0.07 400 400 400 
stri~ ki ifish I 0.02 0.05 0.07 120 120 120 
ski letfish I 0.02 0.05 0.07 53 53 53 I' blue crab 1 0.02 0.05 0.07 9 9 9 
tf~ All Species Combined 5,484 
Table 66. I, Ii 
Month - FebruaPc;, ~G 
·~ 
RIVER - All - ool 
No. of Fish Trawls Made - 52 
No. of Add'! Crab Trawls Made - O 
No. of ~cies - 30 
Adjust Percent of Catch Excludes Bay Anchovv and Hogchoker 
Catch AdJusted Number Avera~ Standard Mmimum 
1~ 
Species Number Percent Maximum '' 
of Fish of Per Percent of of Fish Lengt Error Length Length 
tll} Catch Trawl Catch (Index Age} (mm} (lemrth} (mm) (mm) bay: anchovy 3, 52 43.03 66.38 60:02 3,452 42 0.30 29 68 wnite !)!!rcli I 944 24.23 37.38 242 129 1.20 56 276 
!~ 
hoflchoker 1)31 16.59 25.60 i5o 955 70 I.SO 23 169 At antic silvcrside 243 3.03 4.67 243 83 0.78 58 117 
white catfish 192 2.39 3.69 5.93 17 224 8.24 62 457 blackchcek tonguefish 164 2.04 3.15 5.06 164 66 1.23 36 97 blue crab, male 125 1.56 2.40 3.86 71 3.77 19 183 
·~ 
Atlantic herring 112 1.40 2.15 3.46 70 2.96 47 305 
striped bass 100 1.25 1.92 3.09 58 200 10.14 77 549 
blue crablijuvcnilc fennle 88 1.10 1.69 2.72 49 2.55 19 120 
gizzards ad 63 0.79 1.21 1.95 39 183 7.74 118 364 
s~ttail shiner 45 0.56 0.87 1.39 85 1.21 68 IOI @: b uc catfish 38 0.47 0.73 1.17 36 108 6.21 65 280 Atlantic croaker 36 0.45 0.69 1.11 36 31 1.28 20 51 channel catfish 30 0.37 0.58 0.93 5 259 17.05 54 355 
blue crabb adult female 18 0.22 0.35 0.56 140 1.96 125 154 
nakedrl\o y 8 0.10 0.15 0.25 38 2.59 26 48 I 
skillet ish 7 0.()<) 0.13 0.22 49 2.83 36 58 
'~ 
alewife 5 0.06 0.10 0.15 5 96 9.07 81 130 
A~rican eel 5 0.06 0.10 0.15 176 19.21 126 232 
sea arnprex 4 0.05 0.08 0.12 163 7.27 143 176 
tessellated clatter 2 0.02 0.04 0.06 65 7.00 58 72 
feather blcnny 2 0.02 0.04 0.06 69 8.50 60 77 ~ blue crab 2 0.02 0.04 0.06 12 2.50 9 14 I' / ! summ:r flounder I 0.01 0.02 0.03 19 19 19 longnose rfar I 0.01 0.02 O.o3 400 400 400 
stri~ ki itish I 0.01 0.02 O.o3 120 120 120 I 
no hem pi!)!!tish I 0.01 0.02 0.()3 88 88 88 
·~ 
seaboard a§obh I 0.01 0.02 0.03 43 43 43 
oyster to lis I 0.01 0,02 0.03 279 279 279 
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Table 67. 
ont - i arc , 
RIVER - Jarrcs 
r: 
No. of Fish Trawls Made - 22 
No. of Add'! Crab Trawls Made - 0 1,1 No. of ;fl;'Cies - 27 
"' Adjust Percent of Catch Excludes Bav Anchow and Hogchoker 
Catch ActjUStect Number Avera[!; Species Number Percent Standard Minimum Maximum 
±:1) of Fish of Per Percent of of Fish Leng Error Length Length (All} Catch Trawl Catch (Index Afe} (mm} (lenfh} (mm) fmm} hogchoker 3,811 62.33 173.68 
M84 
27 9 58 l. I 17 30 SP.Qtted hake 987 16.10 44.86 '987 86 0.54 62 125 
! ~- white ~rch 733 11.96 33.32 33.30 45 130 1.58 62 222 
±:§} bay anchoyy 108 1.76 4.91 4:50 105 46 1.60 20 82 blue crab, juvenile female 99 1.62 4.50 36 1.17 18 66 ;) blue crab, male 79 1.29 3.59 3.59 55 4.52 18 175 ~ 
striped bass 65 1.06 2.95 2.95 31 217 10.71 86 496 y.) white catfish 42 0.69 1.91 1.91 12 180 10.95 88 341 channel catfish 38 0.62 1.73 1.73 17 223 19.56 70 440 blackcheek tonguefish 24 0.39 1.09 1.09 24 67 2.08 44 82 blue catfish 23 0.38 1.05 1.()4 8 188 15.77 78 302 
oyster toadfish 16 0.26 0.73 0.73 191 18.38 55 311 
~) 
northern pipefish 15 0.24 0.68 0.68 123 7.32 94 192 
red hake 13 0.21 0.59 0.59 95 4.91 72 125 blue crab, adult female 13 0.21 0.59 0.59 142 4.97 130 163 
American eel II 0.18 0.50 0.50 185 14.59 137 288 
naked Joby II 0.18 0.50 0.50 42 1.04 38 47 
~zzar sh.id 9 0.15 0.41 0.41 6 179 18.84 120 291 
merican shad 6 0.10 0.27 0.27 6 115 10.84 90 167 
skillettish 5 0.08 0.23 0.23 55 5.49 39 72 
alewife 3 0.05 0.14 0.14 2 125 15.59 98 152 
Atlantic herring 3 0.05 0.14 0.14 152 69.42 77 291 feather blenny 2 0.03 0.09 0.09 61 9.00 52 70 
summer flounder 1 0.02 0.05 0.05 0 305 305 305 
common carp I 0.02 0.05 0.05 606 606 606 
sea la!J1Pre~ I 0.02 0.05 0.05 156 156 156 Atlantic si verside I 0.02 0.05 0.05 61 61 61 
All S~cics Combined 6.130 
Table 68. 
ont - 1 arc , 
RIVER - Ra1f?.ahannock 
···1 No. of Fish rawls Made - 22 No. of Add'! Crab Trawls Made - 0 'l 
No. of ~cies - 19 
Adjust Percent of Catch Excludes Bav Anchow and Hogchoker 
Species Number Percent Catch AdJusted Number Avera[!; Standard J\,llmmum Maximum 
of Fish of Per Percent of of Fish Leng Error Length Length 
tll) Catch Trawl Catch (Index A~e} fmtn) {length} (mm) (mm) 
white P,erch [, 84 6176 76.:,:, 77.85 I 7 29 I. 77 61 11:, hogchoker 475 17.99 21.59 
6:61 
253 68 2.16 30 152 blue crab, male 143 5.41 6.50 61 3.37 16 171 
blue crab, ~uvenile female 135 5.11 6.14 6.24 43 1.76 16 120 blue catfis 51 1.93 2.32 2.36 5 212 5.85 84 298 
striped bass 38 1.44 1.73 1.76 22 200 14.48 86 415 
Atlantic silverside 30 1.14 1.36 1.39 30 88 2.52 63 116 
channel catfish 23 0.87 1.05 1.06 I 298 12.95 Ill 450 
white catfish 21 0.80 0.95 0.97 0 263 I 1.11 166 388 
naked goby 12 0.45 0.55 0.55 41 1.21 32 49 blue crab, adult female 7 0.27 0.32 0.32 149 4.28 138 168 
alewife 6 0.23 0.27 0.28 6 102 9.61 71 124 Atlantic herring 6 0.23 0.27 0.28 69 2.00 63 77 bay anchovy 3 0.11 0.14 
0:14 
3 53 3.71 48 60 
sk1llctfish 3 0.11 0.14 62 3.93 57 70 American shad I 0.04 0.05 0.05 97 97 97 
Arrerican eel I 0.04 0.05 0.05 245 245 245 
northern pi~fish l 0.04 0.05 0.05 93 93 93 
oyster toad 1sh I 0.04 0.05 0.05 177 177 177 
-
All S~cics Combined 2,641 
77 
,, , I I 
I 
Table 69. ~ ont -t arc, 
RIVER- York 
(~ 
No. of Fish Trawls Made - 22 
No. of Add'\ Crab Trawls Made - 0 
No. of ~ies - 26 
,(~ 
Adjust Percent of Catch Excludes Bav AnchoTI and Hogchoker Maximum Species Number l'ercent A<1JUStect 
of Fish of Percent of Length 
All Catch Catch mm 
ogc o er 
'422 16:63 5:63 
:, 
wlitt<~Jych 19:1s 33:33 3 152 80 270 
spott hake 262 10.33 11.91 20.70 262 86 0.72 60 120 
baY. ancho~ 241 9.50 10.95 241 53 1.19 35 78 
/~ 
wnite catfis 208 8.20 9.45 16:43 32 179 13.79 55 453 
'v ,i blue crab, mile 121 4.77 5.50 9.56 37 2.39 16 139 
blue crab, juvenile ferrule 107 4.22 4.86 8.45 31 1.27 14 112 
stripcq bass 46 1.81 2.09 3.63 35 165 12.90 84 411 
Atlantic herring 32 1.26 1.45 2.53 74 1.31 64 92 
,r~ alewife 12 0.47 0.55 0.95 12 108 4.62 93 142 Arrcrican shad 11 0.43 0.50 0.87 11 115 6.92 93 166 
Atlantic silvcrsidc 7 0.28 0.32 0.55 7 85 4.73 69 106 
Arrcrican eel 6 0.24 0.27 0.47 247 26.19 151 338 
northern pi\fsfish 5 0.20 0.23 0.39 137 13.46 108 181 
I 
oyster toad ish 5 0.20 0.23 0.39 124 22.96 56 168 r(~ gizzard shad 4 0.16 0.18 0.32 3 187 25.73 149 263 
naked ~oby 4 0.16 0.18 0.32 50 3.22 44 58 
blackc eel< tonf'icfish 3 0.12 0.14 0.24 3 70 3.28 65 76 
blue crab, adul female 3 0.12 0.14 0.24 138 13.53 Ill 153 
·~ 
channel catfish 2 0.08 0.09 0.16 0 312 39.00 273 351 
blueback herring I 0.04 0.05 0.08 l 70 70 70 
windowpane l 0.04 0.05 0.08 l 42 42 42 
longnose gar I 0.04 0.05 0.08 360 360 360 
ieen fioby I 0.04 0.05 0.08 51 51 51 
'(~ s illct 1sh I 0.04 0.05 0.08 53 
53 53 
blue crab I 0.04 0.05 0.08 5 5 5 
All SQ£cies Combined 2,537 
Table 70. :/~ 
Month - Marchp 19f<6 
RIVER - All - oo ed 
No. of Fish Trawls Made - 66 ,I\ No. of Add'\ Crab Trawls Made - O No. of ~cies - 32 
Adiust Percent of Catch Excludes Bav Anchow and Hogchoker 
Species Number Percent Adjusted Maximum 
of Fish of Percent of Length (l\~ All Catch Catch mm ogc o er :, 
25:11 43:02 1:19 
:, 
wlitti~xirch 2;839 50:43 '225 133 62 270 
spott hake 1,249 l 1.05 18.92 22.18 1,249 86 0.43 60 125 bay anchovy 352 3.11 5.33 
6:09 
349 51 0.98 20 82 
r:~ blue crab, male 343 3.03 5.20 51 2.02 16 175 blue crab~uvcnile female 341 3.02 5.17 6.06 37 0.91 14 120 
white cat 1sh 271 2.40 4.11 4.81 44 192 8.70 55 453 
stri pcd bass 149 1.32 2.26 2.65 88 197 7.35 84 496 
blue catfish 74 0.65 1.12 1.31 13 205 6.42 78 302 
·~ 
channel catfish 63 0.56 0.95 1.12 18 253 13.53 70 450 
Atlantic herring 41 0.36 0.62 0.73 79 5.42 63 291 
Atlantic silvers1de 38 0.34 0.58 0.67 38 87 2.26 61 116 
gaked~oby 27 0.24 0.4( 0.48 43 1.01 32 58 lackc lCCK tonr1cfish 27 0.24 0.4( 0.48 27 67 1.88 44 82 
blue crab, adul female 23 0.20 0.35 0.41 144 3.45 Ill 168 ~ or;ster toadtish 22 0.19 0.33 0.39 175 15.35 55 311 a ewife 21 0.19 0.32 0.37 20 109 4.40 71 152 northern pi~fish 21 0.19 0.32 0.37 125 6.29 93 192 
Arrcrican s ad 18 0.16 0.27 0.32 18 114 5.46 90 167 
Arrerican eel 18 0.16 0.27 0.32 209 14.02 137 338 
j~ red hake 13 0.11 0.20 0.23 95 4.91 72 125 
~v.ard shad 13 0.11 0.20 0.23 9 181 14.70 120 291 ~ illetfish 9 0.08 0.14 0.16 57 3.39 39 72 
feather blenny 2 0.02 O.o3 0.04 61 9.00 52 70 
bumrrcr flounder I O.ot 0.02 0.02 0 305 305 305 ~ lueback herring I 0.01 0.02 0.02 I 70 70 70 conman carp I O.ot 0.02 0.02 606 606 606 windowpane I 0.0 I 0.02 0.02 42 42 42 
sea lamprey I 0.01 0.02 0.02 156 156 156 
longnose gar I O.ot 0.02 0.02 360 360 360 
(~ green goby I ().QI 0.02 ().()2 51 51 51 151ue crab I 0.01 0.02 0.02 5 5 5 





JJ) Table 71. 
~1tzy&R-- J~ 
~h 
No. of Fish Trawls Made - 22 
/,!) No. of Add'! Crab Trawls Made - 0 · No. of~cies - 33 
Adjust Percent of Catch Excludes Bav Ancho:{Y and Hogchoker 
Species Number Percent Catch AdJusted Number Avera1u; Standard Mmtmum Maximum 
~ of Fish of Per Percent of of Fish Leng1 Error Length Length (All) Catch Trawl Catch {Index Al!e) {mm) {lemrth) {mm) ~rrun) J hogchoker 2,(X~J :,3.96 9l.32 l,w 73 i.39 17 :,I SP,(ltted hake 621 16.68 28.23 31:50 98 1.01 64 150 
white ix;rch 417 11.20 18.95 25.18 130 119 1.61 59 242 
~) 
blue crab, juvenile female 135 3.63 6.14 8.15 39 1.89 15 107 
blue crab, male 122 3.28 5.55 7.37 44 2.17 15 123 
blue catfish 59 1.58 2.68 3.56 29 181 10.58 79 388 
bay anchow 58 1.56 2.64 57 58 1.40 38 87 
gizzard shall 57 1.53 2.59 3:44 0 235 6.75 114 307 
~) 
lue crab 41 1.10 1.86 2.48 
5:10 Atlantic croaker 40 1.07 1.82 2.42 I 238 51 302 
: channel catfish 28 0.75 1.27 1.69 13 211 20.83 72 377 
white catfish 25 0.67 1.14 1.51 10 169 16.44 61 318 
American eel 24 0.64 1.09 1.45 228 8.51 167 339 
~) 
oyster toadfish 14 0.38 0.64 0.85 210 18.02 77 299 
su1TU11Cr flounder 12 0.32 0.55 0.72 0 261 16.74 174 338 
stri P,etj bass 12 0.32 0.55 0.72 5 245 37.81 122 624 / 
red hake 8 0.21 0.36 0.48 137 10.61 104 176 
Atlantic herring 6 0.16 0.27 0.36 63 7.16 41 81 
~ 
Atlantic mcnhaaen 5 0.13 0.23 0.30 0 221 22.66 170 295 
northern searobin 4 0.11 0.18 0.24 4 65 3.38 58 74 
skilletfish 4 0.11 0.18 0.24 47 2.69 42 54 
black seabass 3 0.08 0.14 0.18 3 GO 2.33 58 65 
blackcheek ton?1efish 3 0.08 0.14 0.18 3 82 3.76 76 89 
blue crab, adul female 3 0.08 0.14 0.18 144 3.79 137 150 
~} alewife 2 0.05 0.09 0.12 2 105 5.00 
l(X) 110 
Amcrican shad 2 0.05 0.09 0.12 2 112 13.00 99 125 
naked ggby 2 0.05 0.09 0.12 48 0.00 48 48 fcathe( Jenny 2 0.05 0.09 0.12 57 3.00 54 GO COITU110n carp I 0.03 0.05 0.06 554 554 554 
~ windo\ypane I 0,03 0.05 0.06 58 58 58 brown oullhead I 0.03 0.05 0.06 87 87 87 northern pi~fish I 0.03 0.05 0.06 101 101 101 k,\: srnallmoutli flounder 1, 0.03 0.05 0.06 60 60 60 All SQ£cies Combined- 3,723 
Table 72. b,) l Ont1 - ~n, RIVER - a~ahannock No. of Fish rawls Made - 23 
No. of Add'! Crab Trawls Made - 0 
t 
No. of ~cies - 23 
Adjust Percent of Catch Excludes Bav Anchovv and Hogchoker 
Species Number Percent 
of Fish of 
All Catch 
ue era , ~uvem e ema e 
20:58 34:48 24:66 168 4:35 81 292 blue catfis 793 273 
,: blue crab, male 692 17.96 30.09 21.52 46 1.17 8 168 hogchoker 616 15.99 26.78 176 87 1.40 29 166 SP,(lttcd hake 597 15.49 25.96 18:56 597 89 0.57 56 118 white perch 112 2.91 4.87 3.48 5 159 3.07 73 220 Amcrican eel 68 1.76 2.96 2.11 239 5.48 140 318 
white catfish 53 1.38 2.30 1.65 3 228 7.66 74 322 
northern searobin 25 0.65 1.09 0.78 25 65 1.18 51 77 
channel catfish 23 0.60 1.00 0.72 0 288 8.31 204 354 blue crab, adult female 22 0.57 0.96 0.68 139 0.00 139 139 
ba1: anchovy 21 0.55 0.91 18 70 1.58 58 83 
At antic croaker II 0.29 0.48 0:34 0 255 11.16 211 345 
northern Ripcfish 9 0.23 0.39 0.28 115 5.84 96 152 
surruncr ounder 2 0.05 0.09 0.06 0 312 41.50 270 353 
naked~oby 2 0.05 0.09 0.06 37 1.00 36 38 
skillet 1sh 2 0.05 0.09 0.06 58 19.50 38 77 
~\ 
oyster toadfish 2 0.05 0.09 0.()6 248 52.50 195 300 
stripcc\ bass l 0.()3 0.04 0.03 0 238 238 238 
Atlantic menhaden I 0.03 0.04 0.03 0 248 248 248 
brown bullhead I 0.03 0.04 0.03 227 227 227 ~ seaboard ~Wc I 0.03 0.04 0.03 50 50 50 smallmou ounder I 0,03 0.04 0.03 43 43 43 All SQ£cies Combined 3,853 
'\ ' ' l ' .!;) 
79 
~-- ·c·c --~ • c ~-----• - •••• 111 
11 
!i 
Table 73. I~ I , 
Ont - ~n, 
(~ 
RIVER- or!< 
No. of Fish Trawls Made - 22 
No. of Add'! Crab Trawls Made - 0 
No. of ~ies - 25 
Ad'ust Percent of Catch Excludes Bav Ancho 
pcc1es tc ax1mum Per Length 
-~ 
Trawl mm 






~ttcd hake 22.30 72.50 90 50 162 e crab, male 473 6.61 21.50 17.82 52 1.63 8 140 blue crab, Juvenile female 397 5.55 18.05 14.96 41 1.37 9 129 ii( channel ca fish 45 0.63 2.05 1.70 44 69 4.56 44 262 
northern fiiP,Cfish 26 0.36 1.18 0.98 129 5.19 68 191 white cat 1sh 24 0.34 1.09 0.90 0 274 17.33 118 402 baY. anchoyy 23 0.32 1.05 
o:79 
23 61 2.44 40 75 wnite perch 21 0.29 0.95 3 131 8.82 79 244 oyster toadfish 18 0.25 0.82 0.68 212 17.66 72 318 ;rrrttail shiner 17 0.24 0.77 0.64 88 1.71 76 102 
merican eel 12 0.17 0.55 0.45 224 21.11 151 358 summer flounder 6 0.08 0.27 0.23 0 256 53.55 164 511 blue crab, adult female 4 0.()6 0.18 0.15 138 4.89 129 149 
,~ 
strir.cq bass 3 0.04 0.14 0.11 1 289 69.29 153 381 (( : blackcheek tonguefish 3 0.04 0.14 0.11 3 64 12.06 50 88 skilletfish 2 0.03 0.09 0.08 55 7.50 47 62 I:. I Atlantic herri1 I 0.01 0.05 0.04 158 158 158 
r~ 
American sha 1 0.01 0.05 0.04 1 106 106 106 Atlantic menhaden 1 0.01 0.05 0.04 0 214 214 214 lonrmose mar 1 0.01 0.05 0.04 466 466 466 ban~ ed k1 ifish 1 0.01 0.05 0.04 65 65 65 11 1 
naked_gobfi 1 0.01 0.05 0.04 44 44 44 Atlantic si versicle I 0.01 0.05 0.04 48 48 48 smallmouth flounder I 0.01 0.05 0.04 36 
"!l 36 36 i(, .: All SQ£cies Combined 7,153 Table 74. I 
r~ 
' ' 
Ont - P,n, 1,,, ' : 
RIVER - All - Pooled :, ' 
No. of Fish Trawls Made - 67 
I/ I 
No. of Add'! Crab Trawls Made - O 
No. ofJfpcies - 38 




ogc o er 
2;813 19:TO 
). 
3i38 o:38 s~tted hake 41.99 91 50 162 b ue crab, juvenile female 1,330 9.03 19.85 17.67 41 0.68 9 129 blue crab, male 1,287 8.74 19.21 17.10 48 0.90 8 168 blue catfish 852 5.78 12.72 11.32 302 172 4.38 79 388 white perch 550 3.73 8.21 7.31 138 128 1.57 59 244 American eel 104 0.71 1.55 1.38 235 4.73 140 358 white catfish 102 0.69 1.52 1.36 13 225 7.80 61 402 bay ancho:ffl 102 0.69 1.52 t:28 98 GI 1.10 38 87 channel cat 1sh 96 0.65 1.43 57 163 11.58 44 377 
~zzard shad 57 0.39 0.85 0.76 0 235 6.75 114 307 tlantie croaker 51 0.35 0.76 0.68 I 241 5.13 51 345 ue crab 41 0.28 0.61 0.54 
northern Pt;~h 36 0.24 0.54 0.48 125 4:16 68 191 oyster toad 1s 34 0.23 0.51 0.45 213 12.04 72 318 
northe~searo in 29 0.20 0.43 0.39 29 65 I. JO 51 77 blue era ) adult female 29 0.20 0.43 0.39 140 2.46 129 150 summer t ounder 20 0.14 0.30 0.27 0 264 18.60 164 511 
s~ttail shiner 17 0.12 0.25 0.23 88 1.71 76 102 s ririeq bass 16 0.11 0.24 0.21 G 253 30.44 122 624 red hake 8 0.05 0.12 0.11 137 10.61 104 176 skilletfish 8 0.05 0.12 0.11 52 4.48 38 77 Atlantic herring 7 0.05 0.10 0.09 76 14.90 41 158 
~tlantic mcnhaclen 7 0.05 0.10 0.09 0 224 16.17 170 295 lackch~t tongucfish 6 0.04 0.09 0.08 G 73 6.98 50 89 gakcd go y 5 0.03 0.07 ().()7 43 2.50 36 48 lack seabass 3 0.02 0.04 0.04 3 60 2.33 58 65 American shad 3 0.02 0.04 0.04 3 110 7.77 99 125 srrnllmouth flounder 3 0.02 0.04 0.()4 3 46 7.13 36 60 alewife 2 0.01 0.03 0.03 2 105 5.00 100 110 brown bullhead 2 0.01 0.03 0.03 157 70.00 87 227 feather blenny 2 0.01 0.03 0.03 57 3.00 1 0.01 0.01 0.01 554 54 60 common carp 554 554 windowpane I 0.01 0.01 0.01 58 58 58 bon~osemar 1 0.01 0.01 0.01 466 466 466 an~ cd k1 ifish I 0.01 0.01 0.01 65 
seaboard Tioby I 0.01 0.01 0.01 50 65 65 Atlantic s1 versicle I 0.01 0.01 0.01 48 50 50 48 48 
All Species Combined 14,729 
80 
Table 75. 
1 ont - ay, 
RIVER - Jarres 
No. offish Trawls Made - 21 
No. of Add'! Crab Trawls Made - 0 
No. of~ies -31 
and Hogchoker Ad"ust Percent of Catch Excludes Ba Ancho 
pec1es tan ar Error 
!en h 
ofic o er 
'399 8:29 19:00 29:47 
.) 
At antic croaker 224 1.76 28 317 
I blue crab, juvenile female 194 4.03 9.24 14.33 51 1.36 18 112 
1: I 
blue crab, male 191 3.97 9.10 14.11 54 1.80 17 167 
rrrtted hake 154 3.20 7.33 11.37 154 125 1.05 92 164 
rreri can eel 83 1.72 3.95 6.13 252 6.71 157 625 
bay anchovy 72 1.50 3.43 5:11 
72 58 1.02 42 80 
,veakfish 70 1.45 3.33 40 227 4.93 152 357 
blue catfish 52 1.08 2.48 3.84 46 163 8.21 60 289 
ovster toadfish 44 0.91 2.10 3.25 188 9.43 60 347 
,vhite p,rch 36 0.75 1.71 2.66 0 140 4.81 78 199 
blue crab, adult female 23 0.48 1.10 1.70 139 2.19 Ill 154 
channel catfish 16 0.33 0.76 1.18 6 234 28.55 86 400 
I ' spot . 15 0.31 0.71 I.I I 0 179 4.83 138 219 ~ northern R1P,Cfish 14 0.29 0.67 1.03 122 4.69 92 149 white cat 1sh II 0.23 0.52 0.81 4 174 23.56 77 290 sumrner flounder 7 0.15 0.33 0.52 0 285 12.45 255 340 red hake . 7 0.15 0.33 0.52 137 6.56 I 15 160 Atlantic hemnffi 7 0.15 0.33 0.52 55 1.13 50 59 northern searo m 7 0.15 0.33 0.52 7 64 2.50 55 71 gizzard shad 6 0.12 0.29 0.44 0 288 19.03 228 334 
naked goby 6 0.12 0.29 0.44 46 2.12 37 52 
northern puffer 2 0.04 0.10 0.15 2 140 25.00 115 165 
tautog 2 0.04 0.10 0.15 471 5.50 465 476 
blad:cheek tonguefish 2 0.04 0.10 0.15 2 71 3.00 68 74 
black seabass I 0.02 0.05 0.07 I 69 69 69 
blueback herring I 0.02 0.05 0.07 0 242 242 242 
Arrerican shad I 0.02 0.05 0.07 I 121 121 121 
strip¢ searobin I 0.02 0.05 0.07 172 172 172 
~ lined seahorse I 0.02 0.05 0.07 53 53 53 I. silver perch I 0.02 0.05 0.07 152 152 152 / All SQ£cies Combined 4,815 . . \. Table 76. j) 
i Ont - l ay, 
RIVER - Ra~annock 
No offish rawls Made - 21 
No: of Add'! Crab Trawls Made - 0 
No. of ;rrc1es - 22 Ancho and Hogchoker Ad·ust Percent of Catch Excludes Ba 
pec1es 
ogc o er. . 423 15:81 20:14 2i65 0:91 
) 
blue crab, Juvenile female 46 15 I 17 
blue crab, male 310 I 1.58 14.76 20.26 56 2.1 l 22 174 
bat: anchovy 233 8.71 11.10 IZ:09 
228 65 0.72 46 87 
9 At antic croaker 
185 6.91 8.81 0 253 2.40 182 381 
blue catfish 175 6.54 8.33 11.44 119 205 3.73 135 293 / 89 3.33 SP,Qtted hake 4.24 5.82 89 125 1.66 88 187 
white perch . 74 2.77 3.52 4.84 0 159 2.89 99 213 
northern searobm 71 2.65 3.38 4.64 71 68 1.28 49 103 
white catfish 53 1.98 2.52 3.46 2 226 7.97 87 386 
Arrerican eel 43 1.61 2.05 2.81 273 14.24 159 605 
Atlantic herring 37 1.38 1.76 2.42 52 0.57 46 61 
weakfish 30 1.12 1.43 1.96 14 245 6.47 188 316 
channel catfish 10 0.37 0.48 0.65 0 257 13.06 196 305 
summer flounder 9 0.34 0.43 0.59 3 192 28.00 I 14 356 
spot 8 0.30 0.38 0.52 0 182 5.27 166 207 
ovster toadfish 4 0.15 0.19 0.26 248 31.79 168 316 
blue crnb~ adult female 4 0.15 0.19 0.26 143 7.16 127 157 
brown bu !head 2 0.07 0.10 0.13 182 0.50 181 182 
Atlantic n~nhaden I 0.04 0.05 0.07 0 212 212 212 
naked goby 1 0.04 0.05 0.07 43 43 43 
seaboard goby I 0.04 0.05 0.07 33 33 33 
All S cies Combined 2.676 
81 
Table 77. 
1 ont - 1 ay 
RIVER-York 
No. ofFish Trawls Made - 21 
No. of Add'l Crab Trawls Made - 0 
No. of~cies - 26 
Ad' ust Percent of Catch Excludes Ba 
pecies um r 1 1rumum 1 ax1mum 
of Fish Length Length / All mm mm 
oflc o er :,,434 6:24 20:67 24:22 J:38 
:, 
At antic croaker 236 153 331 Atlantic herring 375 5.39 17.86 20.93 55 0.74 31 70 
,(~ 
blue crab, rmlc 309 4.44 14.71 17.24 61 1.78 16 152 
~tted hake 289 4.15 13.76 16.13 289 115 0.87 80 156 
e crab, juvenile fcrmle 221 3.18 10.52 12.33 52 1.68 12 128 
:~ 
bay anchovy 160 2.30 7.62 
Z:06 
156 60 0.81 41 86 
northern searobin 37 0.53 1.76 37 66 1.36 45 80 
white perch 25 0.36 1.19 1.40 0 173 8.86 113 254 
white catfish 20 0.29 0.95 1.12 1 254 19.19 77 397 American eel 17 0.24 0.8! 0.95 249 18.40 122 348 blue crab, adult fermle 16 0.23 0.76 0.89 133 2.97 120 163 ',I 
spot 10 0.14 0.48 0.56 0 192 5.02 160 215 i 
oyster toadfish 8 0.12 0.38 0.45 176 29.93 45 330 
,(~ 
A'tlantic menhaden 7 0.10 0.33 0.39 0 229 20.17 169 303 
weakfish 5 0.07 0.24 0.28 1 275 17.02 220 320 
sumrrcr flounder 4 0.06 0.19 0.22 0 377 61.51 247 539 gorthem P,i petish 3 0.04 0.14 0.17 122 3.46 116 128 lueback herring 2 0.03 0.10 0.11 0 167 81.50 85 248 
,r~ win~wpane, 2 0.03 0.10 0.11 2 68 0.50 67 68 gak ~oby 2 0.03 0.10 0.1! 41 3.00 38 44 ' ' ', I I lackc eel< tonguefish 2 0.03 0.10 0.11 2 89 3.00 86 92 1, 1 ! bluegill I 0.01 0.05 0.06 42 42 42 
silver perch I ().()1 0.05 0.06 0 166 166 166 
f~ 
sm11lmouth flounder I 0.01 0.05 0.06 I 44 44 44 blue catfish I 0.01 0.05 0.06 1 205 205 205 ',1 ' 
All S~cies Combined 6,956 I, 
Table 78. 
(~ "( ' i 
I Ont - af, l RIVER - Al - Pooled 
'' No. of Fish Trawls Made - 63 ~ No. of Add'\ Crab Trawls Made - O :11 , i No. of ~cies - 37 ' ' : ! Adjust Percent of Catch Excludes Bay Anchow and Hogchoker M1rumum 1. ,, Species Number Percent A<1JUStcd Maximum I 
of Fish of Percent of Length Length I 
All Catch Catch mm mm 
ofic o er ) 
7:05 16:16 21:77 1:07 
:, 
~t antic croaker 1:018 235 28 381 lue crab, juvenile ferro.le 838 5.80 13.30 17.92 49 0.77 12 128 blue crab, rm.le 810 5.61 12.86 17.32 57 I.I I 16 174 
;;potted hake 532 3.68 8.44 11.38 532 120 0.66 80 187 ba1. anchovy 465 3.22 7.38 8:96 456 61 0.50 41 87 At antic herring 419 2.90 6.65 54 0.55 31 70 blue catfish 228 1.58 3.62 4.88 166 192 3.91 60 293 Amcrican eel 143 0.99 2.27 3.06 258 6.19 122 625 
white perch 135 0.93 2.14 2.89 0 156 2.77 78 254 
northern searobin 115 0.80 1.83 2.46 115 67 0.92 45 103 
weakfish 105 0.73 1.67 2.25 55 235 4.00 152 357 
white catfish 84 0.58 1.33 I.SO 7 226 8.08 77 397 
orJiter toadfish 56 0.39 0.89 1.20 190 8.93 45 347 b ue crab, adult fermle 43 0.30 0.68 0.92 137 1.76 Ill 163 
~~ne\ catfish 
33 0.23 0.52 0.71 0 184 3.05 138 219 26 0.18 0.41 0.56 6 243 18.15 86 400 
sumrrcr flounder 20 0.14 0.32 0.43 3 262 23.39 114 539 
northern gipefish 17 0.12 0.27 0.36 122 3.87 92 149 
(~ 
nakedgo y 9 0.06 0.14 0.19 45 1.66 37 52 Atlantic mcnhaden 8 0.06 0.13 0.17 0 227 17.60 169 303 
red hake 7 0.05 0.11 0.15 137 6.56 115 160 
,, 
gizzard shad 6 0.04 0.10 0.13 0 288 19.03 228 334 1, 
olackcheck tonguefish 4 0.03 0.06 0.09 4 80 5.48 68 92 ~ blueback herring 3 0.02 0.05 0.06 () 192 53.36 85 248 northern puffer 2 0.()1 0.03 0.04 2 140 25.00 115 165 ' ,, tautog 2 0.01 0,03 0.04 471 5.50 465 476 windmypane 2 0.0 I 0.03 0.04 2 68 0.50 67 68 brown oullhead 2 0.01 0.()3 0.04 182 0.50 181 182 ~ silver perch 2 0.01 0.()3 0.()4 I 159 7.00 152 166 black seabass I ().QI 0.02 0.02 I 69 69 69 Amcrican shad I 0.01 0.02 0.02 I 121 121 121 ' striP,:d searobin I 0.0 I 0.02 0.02 172 172 172 lined seahorse I 0.0 I 0.02 0.02 53 53 53 bluegill I 0.01 0.02 0.02 42 42 42 ltd seaboard f Wc I 0.01 0.02 0.02 33 33 33 snnllmou ounder I 0.01 0.02 0.02 44 44 44 . I 










ont - une, 
RIVER - Jaircs 
No. of Fish Trawls Made - 21 
No. of Add'l Crab Trawls Made - 0 
No. of S~cies - 28 
Adjusted Percent of Catch Excludes Bav Anchow and Hogchoker 




stri pee\ bass 
Atlantic croaker 
bay anchoyy 
blue crab, juvenile female 





















All Species Combined 
Table 80. 
ont - une, 
RIVER - Rawahannock 
No. of Fish Trawls Made - 21 
No. of Add'! Crab Trawls Made - 0 






























No. of Sp:;cies - 24 
Adjusted Percent of Catch Excludes Bay Anchow and Hogchoker 
Species Number Percent 
hogchoker 
bay anchoyy 
blue crab, juvenile female 
blue crab, male 
Atlantic croaker 
white P,:!rch 


















All Species Combined 





















































































Percent of of Fish 
Catch (Index Age) 
2,046 
38 .. 81 1,325 
18.86 391 





































Percent of of Fish 
83 





























































































































































































































































Table 81. ~ 
ont - une 
RIVER- York I No. of Fish Trawls Made - 20 
(~ No. of Add'! Crab Trawls Made - 0 No. of Jfpcies - 25 
Ad"ust Percent of Catch Excludes Bav Anchow and Hogchoker 
pcc1cs 
/~ ; ' 
ofic o er :, ,,. '.I At antic croaker '609 14:98 30:45 29:46 226 1:93 22 368 
·~ 
striped bass 559 13.75 27.95 27.04 32 4.26 13 334 blue crab, male 304 7.48 15.20 14.71 68 1.43 30 148 blue crab, juvenile female 297 7.31 14.85 14.37 62 0.98 23 127 
spot 48 1.18 2.40 2.32 0 195 1.30 177 216 
northern scarobin 46 1.13 2.30 2.23 46 90 1.64 62 111 bay anchott1: 40 0.98 2.00 (94 40 63 1.02 54 79 
r~ 
oyster toad 1sh 40 0.98 2.00 168 9.17 49 297 
weakfish 35 0.86 1.75 1.69 0 205 2.82 174 260 , I 
white catfish 31 0.76 1.55 1.50 0 209 9.74 92 317 - - I 
spotted hake 24 0.59 1.20 1.16 24 173 3.54 133 211 
summer flounder 22 0.54 1.10 1.06 21 114 12.36 81 368 
Ii~ 
white pc.,rch 16 0.39 0.80 0.77 0 167 5.06 135 204 blue crab, adult female II 0.27 0.55 0.53 143 2.50 130 157 Atlantic rrx:nhaden I 0 0.25 0.50 0.48 10 41 1.56 34 49 Arrx:rican eel 7 0.17 0.35 0.34 325 32.44 246 511 black seabass I 0.02 0.05 0.05 I IOI IOI IOI I bluefish I 0.02 0.05 0.05 417 417 417 
:('~ gizzard shad I 0.02 0.05 0.05 0 320 320 320 windo"YP,ane I 0.02 0.05 0.05 I 125 125 125 
rr;ummichog I 0.02 0.05 0.05 34 34 34 Ii 
ned seahorse I 0.02 0.05 0.05 89 89 89 
!~ 
northern P,ipcfish I 0.02 0.05 0.05 163 163 163 blackcheek tongucfish I 0.02 0.05 0.05 100 100 100 
'. Ii 
All S(2£cies Combined 4,065 i, 
Table 82. I I 
,I~ 1 ont - unc, > 
"· RIVER - All - Pooled 
No. of Fish Trawls Made - 62 ld: No. of Add'I Crab Trawls Made - 0 No. of Jfpcics - 35 H Ii Ad'ust Percent of Catch Excludes Bav Ancho and Hogchoker pcc1cs ,, 
,, ' 
ogc o er :,:, 
10)3 2Z:60 20)7 5:3s ;mt 1:401 97 19 227 
antic croaker I 183 9.06 19.08 17.54 224 1.31 22 368 
stri pcd bass 1:cm 8.23 17.34 15.94 32 2.10 13 625 
white ~rch 812 6.22 13.10 12.04 117 3.38 17 220 bay anchoyy 781 5.98 12.60 
10:2s 
68 0.53 50 97 blue crab, juvenile female 693 5.31 11.18 59 0.75 16 136 bjuc crab, male 631 4.83 10.18 9.36 64 1.05 15 154 b uc catfish 175 1.34 2.82 2.59 151 197 4.68 92 451 Arrx:rican eel 158 1.21 2.55 2.34 267 3.55 162 511 
oyster toadfish 118 0.90 1.90 1.75 178 4.98 49 322 
weakfish 92 0.70 1.48 1.36 0 206 2.84 166 321 
nirthern searobin 88 0.67 1.42 1.30 88 90 1.18 54 Ill w ite catfish 76 0.58 1.23 1.13 0 212 7.84 81 341 
s~tted gake 52 0.40 0.84 0.77 52 174 2.13 133 211 b uc era 1 adult female 52 0.40 
0.84 0.77 142 1.77 106 168 summer t oundcr 46 0.35 0.74 0.68 28 180 14.40 81 404 Atlantic herring 22 0.17 0.35 0.33 69 2.04 
Atlantic rrx:nhaacn 13 0.10 0.21 0.19 13 44 2.21 47 85 
channel catfish 12 0.09 0.19 0.18 0 286 21.80 34 62 132 371 black seabass 9 0.07 0.15 0.13 9 IOI 7.50 67 131 gizzard shad 9 0.07 0.15 0.13 0 315 13.24 
northern gipcfish 9 0.07 0.15 0.13 168 6.21 271 410 130 195 naked go y 5 0.04 0.08 0.07 45 3.17 38 lined seahorse 2 0.02 0.03 0.03 88 1.50 55 blackchcek tongucfish 2 0.02 0.03 0.03 2 95 86 89 
bluefish I 0.01 0.02 0.0( 417 5.50 89 100 
sguid I 0.01 0.02 0.01 19 417 417 
alewife I 0.01 0.02 0.01 47 19 19 blueback herring 1 0.01 0.02 0.01 35 47 47 
wi ndo"YP,anc I 0.01 0.02 O.ol 125 35 35 
rnummichoff I 0.01 0.02 0.01 34 125 125 d.usky pipe; 1sh I 0.01 0.02 0.01 246 34 34 
silver perch I 0.01 0.02 0.01 0 206 246 246 
smallmouth flounder I 0.01 0.02 0.01 I 94 206 206 94 94 
All Species Combined 13,057 
84 
~ ~ 
I . ,, 
/,• 
/ 







Ont - u Y, 
RIVER - Jarres 
No. of Fish Trawls Made - 2 I 
No. of Add'! Crab Trawls Made - 0 
No. of S~ies - 35 
Adjusted Percent of Catch Excludes Bav Anchovv and Hogchoker 
Species Numijer Percent 









blue crab, male 
blue crab, iuvenile female 
stri peq ancllovy 
striped bass 
summer flounder 




channel catfish . 
northern searobm 















All Species Combined 
Table 84. 
ant - u Y, 
RIVER - Ram,ahannock 
No of Fish Trawls Made - 21 





































No: of Add'! Crab Trawls Made - 0 
No of S~cies - 24 Ad' usted Percent of Catch Excludes Bav Ancho 





1 blue crab, !ID e . 































































































































Percent of of Fish 




















































































































































































































































































































I Ont • Uy 
RIVER- York 
No. of Fish Trawls Made - 21 
No. of Add'! Crab Trnwls Made - 0 
No. of SJJ(!Cies - 26 
Adjusted Percent of Catch Excludes Bav Anchow and Hm!choker 
Species Number Percent 




blue crab, male 
Atlantic croaker 
blue crab, juvenile fcrrnle 
spot 
















Atlantic si lverside 
srrnllrnouth flounder 
All Species Combined 
Table 86. 
Ont - UY, 
RIVER - An - Pooled 
No. of Fish Trawls Made - 63 
No. of Add'! Crab Trawls Made - 0 























































No. of S~cies - 42 
Adjusted Percent of Catch Excludes Bav Anchow and Hogchoker 
Species Number Percent 
ogc o er 
weakfish 
bay anchovy 
blue crab, mile 
white P,;:rch 
Stri pea Qa5S 







blue crabliadult female 




























All Species Combined 
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Table 87. 
ont - ugust, 
RIVER - James 
11} No. of Fish Trawls Made - 21 No. of Add'! Crab Trawls Made - 0 
No. of Jfpcies - 40 
Adjust Percent of Catch Excludes Bav Anchovv and Hogchoker 
Species Number Percent Catch M1usted Number Avera~ Standard M1mmum Maximum 
of Fish of Per Percent of of Fish Leng't Error Length Length 
till Catch Trawl Catch (Index Age} (mm} (lencth} (mm} fmm} hogchoker 4 36 36.46 [92.19 0 83 l.02 47 79 
bay anchovy 3:628 32.77 172.76 
45:10 
3,393 48 0.76 24 90 
SP.Qt 1,536 13.88 73.14 1,515 122 0.97 78 227 
white~rch 390 3.52 18.57 11.45 326 70 1.99 38 195 
weak 1sh 326 2.94 15.52 9.57 271 119 3.07 27 274 
Atlantic croaker 244 2.20 11.62 7.16 174 168 3.50 39 306 
stri pcd bass 160 1.45 7.62 4.70 159 63 1.28 41 158 
o~ter toadfish 114 1.03 5.43 3.35 185 5.21 79 338 
b ue crab, juvenile female 103 0.93 4.90 3.02 95 1.75 48 127 
' ·:,1 blue crab, male lo/1, 0.90 4.76 2.94 IOI 2.86 46 159 American eel 0.65 3.43 2.11 233 6.24 141 351 I 4 --
striped anchovy 69 0.62 3.29 2.03 69 78 1.11 56 93 
I bl uc catfish 65 0.59 3.10 1.91 4 185 6.06 90 477 d?~ scup 63 0.57 3.00 1.85 63 124 0.85 97 135 . " summer flounder 36 0.33 1.71 1.06 27 235 10.98 176 436 .,•/ , .. ,,;1 blue crab, adult female 29 0.26 1.38 0.85 146 2.24 113 168 l northern searobin 10 0.09 0.48 0.29 10 140 4.73 105 156 
~ silver perch 10 0.09 0.48 0.29 4 144 14.45 80 188 black seabass 9 0.08 0.43 0.26 0 145 3.70 132 165 white catfish 9 0.08 0.43 0.26 0 183 10.73 148 240 . channel catfish 8 0.07 0.38 0.23 0 247 23.15 153 310 Atlantic thread herring 7 0.06 0.33 0.21 46 0.80 43 48 
:Yi butterfish 5 0.05 0.24 0.15 5 70 3.47 61 82 gizzard shad 5 0.05 0.24 0.15 I 250 55.18 34 345 northern pip:;fish 5 0.05 0.24 0.15 149 12.72 117 194 Atlantic srdefish 4 0.04 0.19 0.12 142 4.42 135 153 blackchee tonguefish 4 0.04 0.19 0.12 0 124 6.14 110 136 
American shad 3 0.03 0.14 0.09 3 103 0.33 103 104 
:h1) fligfish 3 0.03 0.14 0.09 198 13.58 174 221 ned seahorse 3 0.03 0.14 0.09 136 2.33 132 140 alewife 2 0.02 0.10 0.06 2 87 UX) 86 88 
I spptted hake 2 0.02 0.10 8:~ 2 232 3.50 228 235 
~· 
naked ~by 2 0.02 0.10 38 4.50 33 42 feather Ienny 2 0.02 0.10 0.06 88 0.50 87 88 
blueback herring I 0.01 0.05 0.03 I 56 56 56 
\vindo\ypane I 0.01 0.05 0.03 0 203 203 203 
brown oullhead I 0.01 0.05 0.03 150 150 150 
bluegill I 0.01 0.05 0.03 55 55 55 
seaboard goby I 0.01 0.05 0.03 32 32 32 
~,, 
lookdown I 0.01 0.05 0.03 IOI IOI IOI 
) All SQ£cies Combined 11,070 
i 
~ Table 88. Month - Augus~ 1996 RIVER - Rafi; annock No. of Fish rawls Made - 21 ~~ No. of Add'! Crab Trawls Made - 0 No. of rrcies - 25 ,,_i,, Adjuste Percent of Catch Excludes Bav Anchoyy and Hogchoker 
' 
Species Number Percent ActjUSted 
~ of Fish of Percent of All Catch Catch ay anc ovy '515 ,:, 24:52 40:81 Z:79 Ts 307 weakfish 20.09 482 Ill hogchoker 287 11.20 13.67 1Z:20 0 81 2.21 44 144 blue catfish 154 6.01 7.33 0 215 2.18 159 303 
~· 
white p:;rch 122 4.76 5.81 9.67 0 160 1.79 119 198 
1\ blue crab, male 120 4.68 5.71 9.51 90 1.99 49 138 
::, blue crab, juvenile female 102 3.98 4.86 8.08 85 1.75 43 117 
' ~t 79 3.08 3.76 6.26 76 145 2.41 
92 222 
m::rican eel 55 2.15 2.62 4.36 266 5.26 186 334 
.);fJ· white catfish 47 1.83 2.24 3.72 0 234 5.55 157 353 blue crabi adult female 25 0.98 1.19 1.98 138 1.93 121 161 summer t ounder 10 0.39 0.48 0.79 4 257 22.36 195 422 
' 
stripcq anchovy 9 0.35 0.43 0.71 9 77 2.06 69 86 
Atlantic croaker 6 0.23 0.29 0.48 I 261 30.82 115 338 
~ naked foby 4 0.16 0.19 0.32 38 2.48 32 43 channe catfish 3 0.12 0.14 0.24 0 374 36.24 306 430 harvestfish 2 0.08 0.10 0.16 2 52 9.(X) 43 61 northern searobin 2 0.08 0.10 0.16 2 112 19.50 92 131 stri pcq bass I 0.04 0.05 0.08 0 505 505 505 Atlantic menhaden I 0.04 0.05 0.08 I 106 106 106 ~ tessellated darter I 0.()4 0.05 0.08 31 31 31 I) northern pi~fish I 0.04 0.05 0.08 234 234 234 roufih silversidc I 0.04 0.05 0.08 58 58 58 . oys er toadfish I 0.04 0.05 0.08 128 128 128 
~Y) 
inshore li7..ardfish I 0.04 0.05 0.08 158 158 158 





Month - August, l 996 
RIVER- York 
No. of Fish Trawls Made - 21 
No. of Add'! Crab Trawls Made - 0 
No. of S~cics - 29 
Adjusted Percent of Catch Excludes Bav Anchovv and Hogchokcr 




WuJ crab, male 
blue crab, juvenile female 
Atlantic croaker 
summer flounder 
si Iver i:x;rch 
blue crabi-adult female 
white catnsh 


















All Species Combined 



































































7.48 7.69 30 
1.57 1.62 33 
1.38 1.42 17 
1.38 1.42 
1.10 1.13 0 
0.95 0.98 19 
0.95 0.98 
0.67 0.69 14 
0.52 0.54 8 
0.48 0.49 9 




0.10 0.10 2 
0.10 0.10 
0.10 0.10 2 
0.05 0.05 l 
0.05 0.05 1 
0.05 0.05 









48 J:05 18 90 114 1.71 13 277 
((~ 133 1.60 85 239 83 1.61 39 166 85 1.34 46 136 237 3.71 99 327 193 2.49 157 224 128 8.24 71 207 ((~ 133 2.42 100 154 193 11.34 114 332 59 8.04 33 204 191 16.12 105 331 70 5.05 50 85 ((~ 80 18.11 38 187 122 6.25 98 172 139 12.92 27 168 300 21.22 211 429 180 13.12 159 204 
«~ 
750 66.56 671 882 71 14.50 56 85 35 4.00 31 39 160 18.50 141 178 114 114 114 ~ 102 102 102 ((' ' 178 178 178 314 314 314 265 265 265 
'1~ 
112 112 112 
: t i 
I 
ld (II : 
-~ :~ I·' • i 
I 
@J I . I 
I 
'~ 
' ~ I I 
. . . 
I 
~ <1 t • I ' · I • I 




Month -~ 1996 
RIVER- - ooled 
No. of Fish Trawls Made - 63 
No. of Add'! Crab Trawls Made - 0 
No. of~ies - 50 
Adjust Percent of Catch Excludes Bay Ancho!'.Y and Hogchoker 
AdJusted Species Number Percent Catch Number Avera~ Standard 1Vlm1mum Max1mum 
of Fish of Per Percent of of Fish Leng'f Error Length Length 
r11} Catch Trawl Catch (Jndex Me} (mm} (lencth} (mm} fmm} hogchoker J 67 34.69 118.:,2 I 83 O.il 37 91 
bay anchovy 7)47 34.13 I 16.62 
29:20 
6,823 47 0.53 18 90 
spot 1,959 9.10 31.10 1,911 127 0.84 78 239 
weakfish 1,665' 7.74 26.43 24.81 1,522 115 1.37 13 307 
white ix;rch 523 2.43 8.30 7.79 334 94 2.39 38 198 
blue crab, male 477 2.22 7.57 7.11 88 1.21 39 166 
blue crab, juvenile female 439 2.04 6.97 6.54 87 0.94 43 136 
Atlantic croaker 407 1.89 6.46 6.07 205 196 3.09 39 338 blue catfish 219 1.02 3.48 3.26 4 206 2.55 90 477 
stripe9 bass 181 0.84 2.87 2.70 178 66 3.60 33 505 
American eel 136 0.63 2.16 2.03 251 4.49 141 429 
ofi{ter toadfish 135 0.63 2.14 2.01 186 5.00 79 338 
s 'ped anchoilt 92 0.43 1.46 1.37 92 78 1.02 50 93 
blue crabfl adu t female 83 0.39 1.32 1.24 139 I .40 I 00 168 
summer ounder 79 0.37 1.25 I.IS 64 220 6.36 157 436 
white catfish 79 0.37 1.25 1.18 0 216 5.34 114 353 
scup 73 0.34 1.16 1.09 72 124 I.to 97 172 
silver perch 39 0.18 0.62 0.58 21 132 7.16 71 207 
northern searobin 22 0.10 0.35 0.33 22 137 6.45 27 168 
channel catfish II 0.05 0.17 0. 16 0 282 25.72 153 430 
black seabass 9 0.04 0.14 0.13 0 145 3.70 132 165 
Atlantic thread herring 8 0.04 0.13 0.12 62 16.53 43 178 
naked Joby 8 0.04 0.13 0.12 37 1.68 31 43 gizzru; shad 6 0.03 0.10 0.09 261 46.30 34 345 
northern pipefish 6 0.()3 0. I 0 0.09 163 17.62 117 234 
butterfish 5 0.02 0.08 0,07 5 70 3.47 61 82 
harvestfish 4 0.02 0.06 0.06 4 61 8.78 43 85 
Atlantic s~efish 4 0.02 0.06 0.06 142 4.42 135 153 
blackchee tonguefish 4 0.02 0.06 0.06 0 124 6.14 I IO 136 
bluefish 3 0.01 0.05 0.04 180 13.12 159 204 
American shad 3 (l.O I 0.05 0.04 3 103 0.33 103 104 
fcigfish 3 0.01 0.05 0.04 198 13.58 174 221 
ongnose gar 3 0.()1 0.05 0.04 750 66.56 671 882 
linoo sealiorse 3 0.01 0.05 0.04 136 2.33 132 140 
inshore lizardfish 3 0.01 0.05 0.04 3 159 10.69 141 178 
alewife 2 0.01 0.03 0.03 2 87 I. 00 86 88 
Atlantic menhaden 2 0.01 0.03 0.03 2 104 2.00 102 106 
spotted hake 2 0.01 0.()3 0.03 2 232 3.50 228 235 
teather blenny 2 0.01 0.03 0.03 88 0.50 87 88 
kinggsh I 0.00 0.02 0.01 I 114 114 114 blue ack herring I 0.00 0.02 0.01 I 56 56 56 
windowpane I 0.00 0.02 0.01 0 203 203 203 
tessellated darter J' 0.00 0.02 0.01 31 31 31 
brown bullhead I 0.00 0.02 0.01 150 150 150 
bluegill I 0.00 0.02 0.01 55 55 55 
seaboard gob.x I 0.00 0.02 0.01 32 32 32 
rough silvers1ae I 0.00 0.02 0.01 58 58 58 
Atlantic stingray I 0.00 0.02 0.01 265 265 265 
lookdown I 0.00 0.02 0.01 IOI IOI IOI 
smallmouth flounder I 0.00 0.02 0.01 0 112 I 12 112 
All SQ£cies Combined 21,524 
89 
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Table 91. @: 1vlontfi - Septciroer 1990 
RIVER- Jarrcs ' 
No. of Fish Trawls Made - 20 ((~ No. of Add'! Crab Trawls Made - O No. ofJncics - 41 
Ad"ust Percent of Catch Excludes Bav Anchovv and Hogchokcr 
pcc1es um r crcent ate um r vera~ tan ar m1mum ax1mum (\~ of Fish of Per of Fish Leng't Error Length Length fiogcfiokcr (All} Catch Trawl (Index A§2} (mm} (Ien~t} (mm} {mm} bax anchoyy 5,:,35 42.91 216./:, 8:, 0. 20 7) 4,174 32.36 208.70 3,~~ 53 0.94 35 85 wfiite&i;rdi 580 4.50 29.00 18:18 87 1.88 42 239 weak 1sh 534 4.14 26.70 16.73 528 63 1.49 23 308 ((,~ !t 461 3.57 23.05 14.45 441 131 1.61 64 271 tlantic croaker 429 3.33 21.45 13.44 288 80 3.93 13 345 bjuc crab, adult female 248 1.92 12.40 7.77 147 I.OJ 117 177 ue crab, male 150 1.16 7.50 4.70 92 3.53 15 162 
~merican eel 139 1.08 6.95 4.36 245 4.31 141 362 
a~ lue crab,Juvenilc female 134 1.04 6.70 4.20 65 2.83 II 136 (, oftstcr toa fish 118 0.91 5.90 3.70 193 4.61 42 294 b uc catfish Ill 0.86 5.55 3.48 60 143 5.16 55 301 
silv~rch 64 0.50 3.20 2.01 55 131 3.14 69 191 stri bass 30 0.23 1.50 0.94 30 102 2.57 71 131 
«~ 
nak:ed wby 28 0.22 1.40 0.88 36 1.21 17 44 kin~fis 24 0.19 1.20 0.75 24 43 1.98 30 77 wh1 e catfish 21 0.16 1.05 0.66 0 185 8.88 97 259 pigfish 19 0.15 0.95 0.60 192 2.24 175 209 
striped anchovy 19 0.15 0.95 0.60 19 91 2.02 77 Ill 1(t:::: SCUP, 10 0.08 0.50 0.31 9 146 4.81 128 179 black scabass 8 0.06 0.40 0.25 0 162 8.06 132 194 
surrmcr flounder 8 0.06 0.40 0.25 5 301 49.62 186 595 
~tlantic. s~cfish 7 0.05 0.35 0.22 47 3.65 36 67 arvestf1s 6 0.05 0.30 0.19 4 98 15.89 50 143 f' : gizzard shad 6 0.05 0.30 0.19 0 289 16.89 242 346 ((,,~ 
autog 5 0.04 0.25 0.16 302 20.13 249 340 lacl<chcck tongucfish 5 0.04 0.25 0.16 0 142 4.09 131 151 channel catfish 4 0.03 0.20 0.13 0 242 31.91 175 304 alewife 3 0.02 0.15 0.09 3 94 2.85 91 100 i 
,r~ smallmouth flounder 3 0.02 0.15 0.09 3 76 6.98 62 85 '\ brown shrimp 3 0.02 0.15 0.09 112 4.18 107 120 butterfish 2 0.02 0.10 0.06 0 150 6.50 143 156 blueback herring 2 0.02 0.10 0.06 2 63 0.00 63 63 
common carp 2 0.02 0.10 0.06 665 15.00 650 680 
-~ 
feather blenny 2 0.02 0.10 0.06 99 2.00 97 IOI i 1 • American shad I 0.01 0.05 0.03 117 117 117 
northern scarobin I 0.01 0.05 0.03 86 86 86 
stri pcq scarobi n I 0.01 0.05 0.03 Ill Ill Ill 
striped blenny I (l.01 0.05 0.03 44 44 44 bluntnose stingrax I 0.01 0.05 0.03 225 225 225 '~~ Atlantic cutlassfish I 0.01 0.05 0.03 915 915 915 \' \ 
All S~cies Combined 12,900 
Table 92. t,~ 
Montfi - September, 19% 
RIVER - Ra,\'{;ahannock 
No. ofFish rawls Made - 21 ~ No. of Add'! Crab Trawls Made - 0 No. of Jncics - 26 Ad"ust Percent of Catch Excludes Bav Ancho and Hogchoker pcc1cs um r ercent IC um r vera~ tan ar 1 m1mum ax1mum 
of Fish of Per of Fish Leng Error Length Length 
'~ 
~!I} Catch Trawl (Index Ate) (mm) (length) (mm) fmm} fiogchokcr ol 29.31 4ofo 3 89 1.26 36 46 bay anchovy 542 16.43 25.81 2i37 454 39 0.68 18 77 weakfish 490 14.85 23.33 487 68 1.24 7 250 Atlantic croaker 360 10.91 17.14 20.11 360 26 0.35 IO 43 ~ SP,Ot 310 9.40 14.76 17.32 303 142 1.09 113 242 white ix;rch 137 4.15 6.52 7.65 54 126 4.50 53 214 blue cmb, male 118 3.58 5.62 6.59 89 2.84 13 154 kingfish 109 3.30 5.19 6.09 109 50 0.95 23 89 blue crabJuvenile female 68 2.()6 3.24 3.80 78 3.37 IO 121 
1~ 
white cat 1sh 47 1.42 2.24 2.63 0 255 6.19 182 356 
blue crab, adult female 29 0.88 1.38 1.62 137 1.82 113 157 blue catfish 25 0.76 1.19 1.40 () 215 5.47 147 260 
American eel 23 0.70 1.10 1.28 264 I0.41 167 329 
Atlantic spadcfish 17 0.52 0.81 0.95 46 2.72 32 72 
alewife 15 0.45 0.71 0.84 15 86 1.89 75 JOO ~~ \ ; naked goby 12 0.36 0.57 0.67 30 2.11 17 42 , I summer flounder 7 0.21 0.33 0.39 6 240 4.76 220 262 
fringed flounder 6 0.18 0.29 0.34 126 2.26 118 132 
inshore lizardlish 4 0.12 0.19 0.22 2 195 38.53 112 280 ~ channel catfish 3 0.09 0.14 0.17 () 354 4.93 346 363 ~orthcm scarobin 3 0.09 0.14 0.17 3 77 5.81 68 88 arvcstfish 2 0.06 0.10 0.11 2 42 I0.50 31 52 smallmouth flounder 2 0.()6 0.10 0.11 2 61 3.00 58 64 northern pi~gsh I 0.03 0.05 0.06 254 254 254 
onstcr toad is I 0.03 0.05 0.06 132 132 132 {,,~ s1 ver perch I 0.03 0.05 0.06 140 140 140 
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Table 93. 
Month - S{gtember, 1996 
RIVER- ark 
No. of Fish Trawls Made - 21 
No. of Add'! Crab Trawls Made - 0 
No. of Jncies - 30 
Adjust Percent of Catch Excludes Bav Ancho::'.Y and Hogchoker 
Species Number Percent Catch AciJusted Number Avera~ Standard Mm1mum Maximum 
of Fish of Per Percent of of Fish Leng Error Length Length 
bAII} Catch Trawl Catch {Index Age} {mm} {length} {mm) fmm} hogchoker 6 /4 61.22 332.10 
6(60 
:,:, 90 0.9:, 42 70 
weakfish 2'135 18.74 101.67 1,999 76 2.04 17 327 
bay anchoyy '952 8.36 45.33 
to:?9 
577 54 0.79 27 88 
si Iver p<,rcli 374 3.28 17.81 349 126 1.12 78 212 
blue crab, male 232 2.04 11.05 6.69 89 2.10 13 149 
s~t 147 1.29 7.00 4.24 126 163 2.43 III 247 b ue crab~uvenile female 116 1.02 5.52 3.35 75 2.68 17 123 
white cat 1sh 75 0.66 3.57 2.16 7 191 8.35 62 452 
blue crabfi adult female 63 0.55 3.00 1.82 137 1.29 112 166 
surrnrer ounder 50 0.44 2.38 1.44 41 233 7.80 177 387 
kinresh 45 0.40 2.14 1.30 45 42 2.00 23 96 
,I I wh1 e perch 44. 0.39 2.10 1.27 22 127 11.06 48 255 Atlantic croaker 41 0.36 1.95 1.18 0 183 8.11 IOI 295 
American eel 32 0.28 1.52 0.92 252 13.79 153 560 
~ oyster toadfish 24 0.21 I. 14 0.69 196 13.91 41 296 'I naked fobri 20 0.18 0.95 0.58 34 1.63 24 44 channe ca fish 15 0.13 0.71 0.43 0 207 19.34 137 421 Atlantic ~efish 14 0.12 0.67 0.40 55 4.42 32 83 harvestfis 12 0.11 0.57 0.35 12 49 7.31 28 106 ~ striped bass 10 0.09 0.48 0.29 10 70 1.56 61 79 lon~ose gar 3 0.03 0.14 0.09 770 10.17 759 790 no em p1pefish 3 0.03 0.14 0.09 158 6.33 152 171 I > butterfisli 2 0.02 0.10 0.06 2 111 0.00 Ill Ill 
+t 
Atlantic menhaden 2 0.02 0.10 0.()6 2 126 0.50 125 126 
pigfjsh 2 0.02 0.10 0.06 194 29.00 ]65 223 
northern puffer I 0.01 0.05 0.03 I 54 54 54 
northern searobin I 0.01 0.05 0.03 0 137 137 137 
strip¢ anchovy I 0.01 0.05 0.03 I 63 63 63 
lined seahorse I 0.01 0.05 0.03 59 59 59 
W" inshore Iiz.ardfish I 0.01 0.05 0.03 0 275 275 275 :, All S~cies Combined I 1,392 , w\· /• ; 
I 
I I ' , 
91 
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Table 94. (~ 
Month - Sefi1emberf, 1996 
RIVER - A I - Poo cd 
'(/~ No. of Fish Tmwls Made - 62 No. of Add'l Cmb Tmwls Made - O 
No. of ~1es - 48 
Adjust Percent of Catch Excludes Bav Anchovv and Hogchoker 
Species Number Percent Catch Adjusted Number Avemrg Standard J\Jhmmum Maximum 
(~ 
of Fish of Per Percent of of Fish Leng1 Error Length Length t"l Catch Tmwl Catch (Index AFie} (mm} (length} (mm} fmm} fiogcfioker 13, 76 4S.S4 217.3, I 0 S8 0.60 20 l) 
bay anchoyy 5 668 20.54 91.42 
3i40 
4,895 49 0.54 18 88 
weakfish 3'159 11.45 50.95 3,014 71 1.11 7 327 
%?1itic croaker 
'918 3.33 14.81 10.87 870 140 1.02 64 271 IC~ 830 3.01 13.39 9.83 648 69 2.89 10 345 
white pc;rch 761 2.76 12.27 9.01 513 97 1.87 42 255 
blue cmb, male 500 I.SI 8.06 5.92 90 1.59 13 162 
silver pc;rch 439 1.59 7.08 5.20 405 127 1.06 69 212 
;,~ 
blue cmb, adult female 340 1.23 5.48 4.03 143 0.80 112 177 1( • i blue cmb, juvenile female 318 1.15 5.13 3.76 72 1.73 10 136 \, ,. 
American eel 194 0.70 3.13 2.30 249 4.03 141 560 I 
kin~sh 178 0.65 2.87 2.11 178 47 0.85 23 96 ! 
whi e catfish 143 0.52 2.31 1.69 7 211 5.59 62 452 
d~ 
or-;ster toadfish 143 0.52 2.31 1.69 193 4.46 41 296 b ue catfish 136 0.49 2.19 1.61 60 156 4.94 55 301 
summer flounder 65 0.24 1.05 0.77 52 242 8.76 177 595 
n~cd~by 60 0.22 0.97 0.71 34 0.92 17 44 ijpcq ass 40 0.14 0.65 0.47 40 94 2.92 61 131 A antic Sl)'1dcfish 38 0.14 0.61 0.45 50 2.20 32 83 1b channel catfish 22 0.08 0.35 0.26 0 233 17.75 137 421 . ' 
~igfish 21 0.08 0.34 0.25 192 2.85 165 223 I .. 
arvestfish 20 0.07 0.32 0.24 18 63 8.18 28 143 
stripaj anchoyy 20 0.07 0.32 0.24 20 89 2.37 63 Ill I 
alewife 18 0.07 0.29 0.21 18 87 1.78 75 100 ((6 SCUP, 10 0.04 0.16 0.12 9 146 4.81 128 179 
black seabass 8 0.03 0.13 0.09 0 162 8.06 132 194 
fiizzard shad 6 0.02 0.10 0.07 0 289 16.89 242 346 I, ' 
ringed flounder 6 0.02 0.10 0.07 126 2.26 118 132 I . 
tautog 5 0.02 0.08 0.06 302 20.13 249 340 
,r~ northern searobin 5 0.02 0.08 0.06 4 91 12.05 68 137 , \ , I blackcheek tonff{cfish 5 0.02 0.08 0.06 0 142 4.09 131 151 inshore lizardfis 5 0.02 0.08 0.06 2 211 33.86 112 280 I'' 
smallmouth flounder 5 0.02 0.08 0.06 5 70 5.33 58 85 I butterfish 4 0.01 0.06 0.05 2 130 11.43 Ill 156 
northern pipefish 4 0.01 0.06 0.05 182 24.33 152 254 
/~ 6ongnose gar 3 0.01 0.05 0.04 770 10.17 759 790 I I rown shnmp 3 0.01 0.05 0.04 112 4.18 107 120 I I Ir 
blueback herrin& 2 0.01 0.03 0.02 2 63 0.00 63 63 
Atlantic menha en 2 0.01 0.03 0.02 2 126 0.50 125 126 I 'i 
common carp 2 0.01 0.03 0.02 665 15.00 650 680 , I feather blenny 2 0.01 0.03 0.02 99 2.00 97 IOI i I I, 
American shad I 0.00 0.02 0.01 117 117 117 
northern puffer I 0.00 0.02 0.01 54 54 54 
WiriP!Xf searobin I 0.00 0.02 0.01 111 Ill Ill 
ncd seahorse I 0.00 0.02 0.01 59 59 59 
striped blcnny I 0.00 0.02 0.01 44 44 44 
bluntnose stingmY, I 0.00 0.02 0.01 225 225 225 
Atlantic cutlassfish I 0.00 0.02 0.01 915 915 915 





Month - October, 1996 
RIVER - Jarres 
~ No. of Fish Trawls Made - 2 I No. of Add'! Crab Trawls Made - O No. of Jfpcies - 36 Adiust Percent of Catch Excludes Ba:i:: Ancho:::y and Hogchoker Catch Species Number Percent AdjtISted Number Avera~ Standard Mm1mum Maximum of Fish of Per Percent of of Fish Leng1 Error Lengtl_i Length f: ~II} Catch Trawl Catch (Index Ae:e} (mm} (len~h} (mm) fmm} hoflchoker hob .:,4.28 401.14 Ms1 341 81 0. I.) 71 At antic croaker 24.42 180.95 3,729 46 1.59 9 204 bay anchovy 1)22 7.85 58.19 i33 743 63 0.71 43 93 s~t 432 2.78 20.57 432 136 0.63 100 183 ~ b ui:: crab, huvenile female 333 2.14 15.86 5.65 40 1.99 9 124 white rx,rc 267 1.72 12.71 4.53 171 100 2.71 48 272 blue crab, male 232 1.49 11.05 3.94 79 3.42 10 183 ' blue catfish 175 1.12 8.33 2.97 77 159 3.09 87 281 oyster toadfish 118 0.76 5.62 2.00 194 7.24 64 374 ~ American eel 80 0.51 3.81 1.36 245 5.90 134 349 silver&f;rch 80 0.51 3.81 1.36 68 139 3.45 58 202 weak 1sh 61 0.39 2.90 1.04 52 140 9.15 70 370 kingfish 58 0.37 2.76 0.98 58 82 2.10 32 121 blue crab, adult female 57 0.37 2.71 0.97 140 1.43 Ill 167 channel catfish 47 0.30 2.24 0.80 2 220 7.59 I 17 367 '-fl), white catfish 42- 0.27 2.00 0.71 5 177 9.03 74 294 blackcheek tonguefish 16 O.IO 0.76 0.27 15 69 5.83 53 151 
brown shrimp 14 0.09 0.67 0.24 99 5.06 66 131 
butterfish 13 0.08 0.62 0.22 6 149 6.73 109 186 
sumncr flounder 12 0.08 0.57 0.20 10 235 19.23 171 389 
~J pigfish II ().<J7 0.52 0.19 202 6.59 166 230 ~/ stnP,Cd bass 8 0.05 0.38 0.14 7 89 9.96 68 154 
black seabass 6 0.04 0.29 0.10 0 184 5.49 171 205 
American shad 5 0.03 0.24 0.08 5 !03 2.53 97 112 
~) 
scup 3 0.02 0.14 0.05 3 154 1.15 152 156 
alewife 3 0.02 0.14 0.05 3 95 2.85 92 JOI 
Atlantic spadefish 3 0.02 0.14 0.05 60 1.45 58 63 
naked_gooy 3 0.02 0.14 0.05 41 1.76 38 44 
Atlantic menhaden 2 0.01 0.10 0.03 2 142 4.50 137 146 1·~ feather blenny 2 0.01 0.10 O.<J3 65 9.00 56 74 Atlantic silversidc 2 0.01 0.10 0.03 2 46 4.50 41 50 ( smallmouth flounder 2 0.01 0.10 0.03 2 94 4.00 90 98 
common carp I 0.01 0.05 0.02 466 466 466 
rnummichofl I 0.01 0.05 0.02 55 55 55 dusky pipe 1sh I 0.01 0.05 0.02 253 253 253 
_,\, striped cusk-eel I 0.01 0.05 0.02 182 182 182 p 
All S~cics Combined 15.558 
,,~ Table 96. 1 
,} 
Month - October, 1996 
RIVER - Raf pahannock 
No. of Fish rawls Made - 21 
,,:1 No. of Add'! Crab Trawls Made - 0 No. of J?,cies - 32 Adiust Percent of Catch Excludes Bav Ancho:::y and Hogchoker 
Species Number Percent Ad1usted Number Avera~ 
of Fish of Percent of of Fish Lcng1 1> All Catch Catch Index Age mm ay anc oyy 2;s81 20:31 123:19 39:21 ' .:, Z:28 142 blue catfish 0 217 348 
hoflchokcr 1,205 9.49 57.38 21 95 1.06 36 171 
At antic croaker 1,141 · 8.99 54.33 li32 1,130 37 0.64 11 196 f) spot 948 7.47 45.14 14.39 940 157 0.57 117 246 weakfish 658 5.18 31.33 9.99 627 111 1.86 43 414 ' white p;rch 441 3.47 21.00 6.69 0 177 1.55 86 258 
blue crab, male 149 1.17 7.10 2.26 100 3.01 14 177 
si Iver rx,rch 144 1.13 6.86 2.19 137 133 2.25 59 195 ,;, blue crab, juvenile female 91 0.72 4.33 1.38 67 3.58 15 140 
kingfish 89 0.70 4.24 1.35 89 71 1.69 38 125 /, I blue crabfiadult female 89 0.70 4.24 1.35 137 1.10 119 168 
white cat 1sh 67 0.53 3.19 1.02 0 264 6.21 166 418 
American eel 40 0.32 1.90 0.61 259 6.67 184 330 
Atlantic SP,adcfish 38 0.30 1.81 0.58 64 0.87 53 76 
~· 
o(rster toai:lfish 23 0.18 1.10 0.35 97 6.03 65 204 ,. 
s riped ancho:Jc 17 0.13 0.81 0.26 17 102 1.53 91 112 
sumner floun er 15 0.12 0.71 0.23 9 301 16.72 247 436 
harvest fish 12 0.09 0.57 0.18 12 86 2.58 77 103 
,2) Atlantic menhaden 9 0.07 0.43 0.14 9 129 4.70 113 156 naked foby 9 0.07 0.43 0.14 44 1.69 35 50 
channe catfish 5 0.04 0.24 0.08 0 347 23.74 279 422 
blackcheck tonguefish 4 0.03 0.19 0.06 4 55 2.86 50 63 
Spanish nnckerel 2 0.02 0.10 0.03 110 5.50 104 115 f, northern searobin 2 0.02 0.10 0.03 2 70 5.00 65 75 skilletfish 2 0.02 0.10 0.03 48 12.50 35 60 black scabass I 0.01 0.05 0.02 0 219 219 219 
American shad I 0.01 0.05 0.02 I 108 !OS 108 
stripeq bass I 0.01 0.05 0.02 I 116 116 116 
ri, st~ scarobin I 0.01 0.05 0.02 72 72 72 no hem pipefish I ().() I 0.05 0.02 83 S3 83 inshore ltzardfish I 0.01 0.05 0.02 164 164 164 





Month - October, I 996 
RIVER - York 
No. of Fish Trawls Made - 21 
No. of Add'I Crab Trawls Made - 0 
No. of S~ies - 26 
Adjustt..'Cf Percent of Catch Excludes Bay Anchovv and Hogchoker 
Species Number Percent 
t antic cro er 
ogchoker 
ay anchovy 
blue crab, male 
weakfish 





















All Species Combined 














































































































































































































Month - October, 1996 
RIVER - All - Pooled 
No. of Fish Trawls Made - 63 
No. of Add'I Crab Trawls Made - 0 
No. of ~ies - 49 
Adjust Percent of Catch Excludes Bav Anchovv and Hogchoker 
Catch ActJusted Number Species Number Percent Avera~ Standard 1vhmmum Maximum 
~ of Fish of Per Percent of of Fish Leng1 Error Length Length (All} Catch Trawl Catch (Index Age} (mm} (lenmh} (mm} fmm} hofichoker 1311., 32.34 209. 76 45:48 453 90 0.60 l.) 77 At antic croaker 9'042 22.13 143.52 8,882 41 0.64 9 222 bay anchoyy 7)67 19.01 123.29 13:89 4,822 61 0.46 20 97 blue catfish 2,762 6.76 43.84 77 193 2.29 87 348 spot 1640 4.01 26.03 8.25 1,632 150 0.45 100 246 
weakfish 1)46 3.29 21.37 6.77 1,247 113 1.48 43 414 
blue crab, rm.le 1,035 2.53 16.43 5.21 70 1.52 9 183 
blu!'! crab, tuvenile ferrole 1,~1 2.45 15.92 5.05 43 1.14 5 140 white perc 1.96 12.71 4.03 180 142 2.34 48 272 
' :/ 
silver ~rch 489 1.20 7.76 2.46 450 138 1.13 58 215 
blue crab 327 0.80 5.19 1.64 16 0.81 14 22 I . kin~sh 231 0.57 3.67 1.16 231 78 1.48 32 166 
wh1 e catfish 213 0.52 3.38 1.07 9 236 4.85 70 443 
o~ter toadfish 199 0.49 3.16 1.00 178 5.09 53 374 
b ue crabb adult ferrole 187 0.46 2.97 0.94 138 0.81 97 168 
naked go y 141 0.35 2.24 0.71 35 0.89 18 56 
American eel 129 0.32 2.05 0.65 252 4.69 134 463 
Atlantic rfcadefish 63 0.15 1.00 0.32 64 0.98 39 91 
summer ounder 56 0.14 0.89 0.28 46 255 7.31 171 436 
channel catfish 52, 0.13 0.83 0.26 2 232 8.87 117 422 
blackcheek tonguefish 25 0.06 0.40 0.13 24 64 3.92 49 151 
striped anchoyy 17 0.04 0.27 0.09 17 102 1.53 91 112 
brown shrimp 15 0.04 0.24 0.08 100 4.87 66 131 
butterfish 13 0.03 0.21 0.07 6 149 6.73 109 186 
harvestfish 12 0.03 0.19 0.06 12 86 2.58 77 103 
Atlantic menhaden II 0.03 0.17 0.06 II 131 4.14 113 156 
pigfish II 0.03 0.17 0.06 202 6.59 166 230 
stn P,;Xi bass 10 0.02 0.16 0.05 8 105 15.51 68 223 
black seabass 7 0.02 0.11 0.04 0 189 6.78 171 219 
American shad 6 0.01 0.10 0.03 6 104 2.23 97 112 
northern pipcfish 6 0.01 0.10 0.03 163 28.82 83 286 
longnose gar 4 0.01 0.06 0.02 716 59.46 608 880 
scup 3 0.01 0.05 0.02 3 154 1.15 152 156 
alewife 3 0.01 0.05 0.02 3 95 2.85 92 101 t· Spanish rrockerel 2 0.00 0.03 0.01 110 5.50 104 115 northern scarobin 2 0.00 0.03 0.01 2 70 5.00 65 75 !' feather blcnny 2 0.00 0.03 0.01 65 9.00 56 74 Atlantic silverside 2 0.00 0.()3 0.01 2 46 4.50 41 50 skilletfish 2 0.00 0.03 0.01 48 12.50 35 60 smallmouth flounder 2 0.00 0.()3 0.01 2 94 4.00 90 98 
commonc~ I 0.00 0.02 0.01 466 466 466 
stri~ searo in I 0.00 0.02 0.01 72 72 72 big cad searobin I 0.00 0.02 0.01 80 80 80 
mummichofl I 0.00 0.02 0.01 55 55 55 duslcy pipe,1sh I 0.00 0.02 0.01 253 253 253 
soutncm sunfiirah I 0.00 0.02 0.01 367 367 367 inshore lizard 1s I 0.00 0.02 0.01 164 164 164 
striped cusk-eel I 0.00 0.02 0.01 182 182 182 
white shrimp I 0.00 0.02 0.01 98 98 98 
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Table 99. ~ ' I 
Month - November, !996 i' RIVER - James 
((~ No. of Fish Trawls Made - 21 No. of Add'( Crab Trawls Made - 0 
No. of~cies - 38 ! ' ( 
Adjust Percent of Catch Excludes Bav Anchovv and Hogchokcr ' ' 
Species Number Percent Catch AdJusted Number Avera~ Standard Mm1mum Maximum ~ of Fish of Per Percent of of Fish Leng Error Length Length I ' ; [ <.(II} Catch Trawl Catch (Index Afe) (mm) (length) (mm) ~mm) hofichoker 42.02 214.81 80 l.12 21 ' 4 11 40:96 6 l 87 At antic croaker 1'974 18.39 94.00 1,959 56 0.90 9 176 
bay anchovy 1:406 13.10 66.95 
Ii74 l,~3 65 0.91 34 98 a'.~ SP,Ot 855 7.96 40.71 121 0.64 96 158 white pc:;rch 445 4.14 21.19 9.23 211 116 2.59 52 252 
blue crab, juvenile female 390 3.63 18.57 8.09 29 1.20 8 127 
blue crab, male 340 3.17 16.19 7.06 46 2.70 14 174 
weakfish 162 1.51 7.71 3.36 1§4 140 4.83 88 376 
(~ blue catfish 120 1.12 5.71 2.49 81 150 6.08 92 391 silver perch 64 0.60 3.05 1.33 64 122 2.07 76 154 
oyster toadfish 60 0.56 2.86 1.25 204 7.80 53 312 
smallrnouth flounder 57 0.53 2.71 I.IS 57 71 2.38 35 102 




adult fem.1\e 42 0.39 2.00 0.87 144 2.02 120 174 
white cat sh 35 0.33 1.67 0.73 6 208 19.73 70 612 
summer flounder 33 0.31 1.57 0.68 23 280 12.01 186 433 
channel catfish 23 0.21 1.10 0.48 5 238 25.37 66 539 
;rrrtted hake 19 0.18 0.90 0.39 I 253 12.05 86 326 
merican eel 18 0.17 0.86 0.37 255 15.26 135 324 
1~ Atlantic menhaden 17 0.16 0.81 0.35 17 127 2.63 110 152 thread fin shad 16 0.15 0.76 0.33 98 1.82 84 110 
· JJ.CCI bass 14 0.13 0.67 0.29 2 254 19.04 102 369 
rit:ckcheektonguefish 12 0.11 0.57 0.25 12 62 2.03 48 74 
brown shrimp 9 0.08 0.43 0.19 95 6.72 66 122 
«r~ black scabass 8 0.07 0.38 0.17 0 186 10.89 118 215 gizzard shad 8 0.07 0.38 0.17 2 252 25.55 139 336 
northern gipefish 7 0.07 0.33 0.15 163 14.99 106 214 
g~~rifs~ y 7 0.o7 0.33 0.15 39 2.07 32 45 ~ 6 0.06 0.29 0.12 6 82 2.37 76 88 black drum 5 0.05 0.24 0.10 220 22.27 162 291 northern searobin 4 0.04 0.19 0.08 4 89 5.70 76 100 skillctfish 4 0.()4 0.19 0.08 50 7.66 28 63 feather blenn~ 3 0.03 0.14 0.06 85 13.48 60 106 
cleamosc ska e 2 0.02 0.10 0.04 439 34.00 405 473 ~ pinfish 2 0.02 0.10 0.04 132 4.50 127 136 alewife 1 0.01 0.05 0.02 138 138 138 lined seahorse 1 O.oI 0.05 0.02 62 62 62 striped cusk-cel 1 0.01 0.05 0.02 217 217 217 
All Species Combined 10,736 ~ ' ' Table 100. 
Month - November, l9f6 
I~ RIVER - Raf pahannoc No. of Fish rawls Made - 21 
No. of Add'( Crab Trawls Made - 0 
No. of~cies - 29 
Adjust Percent of Catch Excludes Bay Ancho~ and Hogchokcr 
°' 
Species Number Percent AdJusted Mm1mum Mmornum ~ of Fish of Percent of Length Length All Catch Catch mm mm) 
al: anc ovy .) ::, At antic croaker 4'421 35:38 210:52 76:90 52 0.79 18 104 ~ hogchoker 1;s42 14.74 87.71 6:56 78 1.61 29 138 ' ' wnite&frch 377 3.02 17.95 149 2.59 67 250 ' t I weak 1sh 194 1.55 9.24 3.37 142 3.42 83 320 blue catfish 194 1.55 9.24 3.37 233 4.77 94 321 
blue crab, juvenile female 112 0.90 5.33 1.95 32 I.SO 11 109 ~ kjngfish 106 0.85 5.05 1.84 106 103 1.44 63 132 b ue crab male 97 0.78 4.62 1.69 67 5.26 11 165 white catfish 35 0.28 1.67 0.61 1 242 8.51 84 356 
;mt 31 0.25 1.48 0.54 31 129 2.44 113 166 t antic menhaden 27 0.22 1.29 0.47 27 136 1.57 119 151 
·~ 
silver perch 25 0.20 1.19 0.43 25 118 3.89 90 149 
summer flounder 19 0.15 0.90 0.33 12 286 6.65 238 373 
blue crab, adult fcm1le 19 0.15 0.90 0.33 143 2.52 122 166 
stripcq bass 16 0.13 0.76 0.28 10 196 30.36 88 537 
tJtlantic s~adcfish 16 0.13 0.76 0.28 77 1.78 64 91 
(~ lackchee tonguefish 16 0.13 0.76 0.28 16 76 1.47 64 85 naked fob~ 12 0.10 0.57 0.21 47 1.44 36 53 channe ca fish 11 0.09 0.52 0.19 0 295 29.28 207 566 
alewife 6 0.05 0.29 0.10 6 105 7.49 80 125 
northern pipc:;fish 4 0.03 0.19 0.()7 120 10.31 94 144 ~ tJmerican eel 3 0.02 0.14 0.05 227 25.98 192 278 lack drum 2 0.02 0.10 0.03 259 5.50 253 264 ru;e~oby 2 0.02 0.10 0.03 37 0.50 36 37 tte 1sh I ().() I 0.05 0.02 89 89 89 blueback herrin% I 0.01 0.05 0.02 94 94 94 
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Table 101. 
Month - November, 1996 
RIVER- York 
No. of Fish Trawls Made - 20 
No. of Add'! Crab Trawls Made - 0 
No. of~ies-31 
Adjust Percent of Catch Excludes Bav Ancho:i:t: and Hogchoker 
Species Number Percent Catch ActjUStOO Number 
of Fish of Per Percent of offish 
tll} Catch Trawl Catch {Index Age} Atlantic croaker 6, /(J 3 7.9:, 303.80 67.13 6,0:,2 
bay anchovy 3,832 23.94 191.60 3,252 
hogchoker 3,126 19.53 156.30 I (86 133 blue crab, juvenile female 1,073 6.70 53.65 
blue crab, male 881 5.50 44.05 9.73 
weakfish 244 1.52 12.20 2.70 208 
white catfish 182 1.14 9.10 2.01 5 
white perch 136 0.85 6.80 1.50 3 
silver perch [17 0.73 5.85 1.29 116 
s~t 102 0.64 5.10 1.13 [02 b ackcheek tonguefish 72 0.45 3.60 0.80 72 
n;tl<ed Roby 45 0.28 2.25 0.50 
kmre]s 34 0.21 1.70 0.38 34 ohs er toadfish 21 0.13 1.05 0.23 
b ue crab, adult female 13 0.08 0.65 0.14 
Atlantic menhaden 12 0.07 0.60 0.13 12 
American eel 11 0.07 0.55 0.12 
stri~ bass 5 0.03 0.25 0.06 2 
no hem Ripefish 5 0.03 0.25 0.06 
sul1lln!r oLmder 4 0.02 0.20 0.04 3 
Atlantic silversidc 4 0.02 0.20 0.()4 4 
American shad 2 0.01 0.10 0.02 2 
black drum 2 O.Ql 0.IO 0.02 
s~tted seatrout 2. 0.01 0.10 0.02 
s illetfish 2 0.01 O.IO 0.02 
blueback herring 1 0.01 0.05 0.01 
tautoIT I 0.01 0.05 0.01 Atlan ic spacjefish I ().QI 0.05 O.Ql 
strip¢ searobin I 0.01 0.05 0.01 
lined seahorse I 0.01 0.05 0.01 
brown shrimp I 0.01 0.05 O.Ql 
All Species Combined 16,009 
97 
L 
Avera1i/; Standard tvhmmum Maximum Leng Error Length Length {mm} {lcn~h) {rrrrn) fmm} 47 0. 19 39 
62 0.81 32 96 
93 1.02 32 168 
31 1.03 9 148 
37 1.65 5 142 
155 4.71 60 458 
228 4.81 77 430 
188 2.54 55 242 
124 2.13 81 184 
135 1.23 I08 168 
71 1.10 46 100 
39 1.34 27 54 
Ill 4.40 61 177 
209 14.50 131 353 
135 3.66 115 161 
135 2.06 121 146 
293 23.58 164 473 
255 69.18 123 465 
133 15.63 88 180 
265 20.70 218 318 
70 9.54 45 91 
91 9.00 82 100 
196 22.00 174 218 
205 31.00 174 236 
50 0.00 50 50 
64 64 64 
360 360 360 
74 74 74 
70 70 70 
91 91 91 
113 113 113 
.&iii&Wii &.&ii 
Table 102. 
Month - November( 1996 
RIVER - All - Poo ed 
No. of Fish Trawls Made - 62 
No. of Add'I Crab Trawls Made - 0 
No. of S~ies - 46 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Species Number Percent 
t antic cro er 
ay anchovy 
hogchoker 
blue crab, juvenile female 










blue crabbadult female 





























stripcq scarobi n 
striped cusk-cel 
All Species Combined 
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Month - December, 1996 
RIVER - James 
No. of Fish Trawls Made - 22 
No. of Add'! Crab Trawls Made - 0 
No. of~ies - 34 
Adjust Percent of Catch Excludes Bay Ancho~ and Hogchoker 
, I .. :) Species Number Percent Catch ActJusted Number Avera@l Standard Mm1mum Maxnnum of Fish of Per Percent of of Fish Len Error Length Length (All} Catch Trawl Catch (Index Age} (mm} (length} (mm} fmm} hogchoker 2,742 34.93 124.64 
43:31 
789 69 o.98 13 56 
wli1te perch 1,808 23.03 82.18 982 108 2.22 47 255 
Atlantic croaker 1,345 17.14 61.14 32.22 1,344 53 0.91 17 110 
bay anchoyy 932 11.87 42.36 
?:43 
926 49 0.80 30 74 
b I ue catfish 310 3.95 14.09 296 110 2.35 48 315 
blue crab, juvenile female 199 2.54 9.05 4.77 34 1.67 13 147 
blue crab, male 150 1.91 6.82 3.59 48 3.14 12 158 
I /\ stri pcd bass 84 1.07 3.82 2.01 66 168 6.39 74 433 ~zzard shad 76 0.97 3.45 1.82 71 149 4.37 83 303 annel catfish 62 0.79 2.82 1.49 7 263 13.92 81 467 
white catfish 36 0.46 1.64 0.86 10 197 13.45 48 341 
Atlantic silverside 12 0.15 0.55 0.29 12 99 4.13 68 115 
blackcheek tonguefish II 0.14 0.50 0.26 II 55 1.97 41 63 
blueback herring JO 0.13 0.45 0.24 JO 74 4.21 54 94 
blue crabb adult female JO 0.13 0.45 0.24 148 2.72 136 161 
naked fo y 8 0.10 0.36 0.19 40 1.35 35 47 
s~ttai shiner 7 0.09 0.32 0.17 86 2.36 77 96 
t readfin shad 7 0.09 0.32 0.17 87 3.26 i9 102 
~J 
An~rican eel 6 0.08 0.27 0.14 209 22.51 146 293 
,, tessellated darter 5 0.06 0.23 0.12 77 4.68 70 94 
~j 
oyster toadfish 4 0.05 0.18 0.10 198 32.08 118 275 
s~r flounder 3 0.04 0.14 0.07 3 173 28.35 117 207 
American shad 3 0.04 0.14 0.07 3 125 10.37 Ill 145 
northern pi~fish 3 0.04 0.14 0.07 134 10.44 115 151 
smallm:,utli flounder 3 0.04 0.14 0.07 3 68 11.53 55 91 
alewife 2 O.D3 0.09 0.05 2 124 6.00 118 130 
~tted hake 2 0.03 0.09 0.05 0 252 56.00 196 308 
eather blenny 2. 0.03 0.09 0.05 81 12.50 68 93 
skilletfish 2 0.03 0.09 0.05 60 6.00 54 66 
. I ., weakfish I ().QI 0.05 0.02 87 87 87 I " SPQt I 0.01 0.05 0.02 103 103 103 
red drum 1 0.01 0.05 0.02 89 89 89 
eastern silvery minnow 1 0.01 0.05 0.02 91 91 91 
brown bullhead I 0.01 0.05 0.02 204 204 204 
All S~cies Combined 7,849 
Table 104. 
~ Month - December, 1996 J RIVER - Raw.ahannock No. of Fish rawls Made - 22 No. of Add'! Crab Trawls Made - 0 No. of ~cies - 32 ] Adjust Percent of Catch Excludes Bav Ancho~ and Hogchoker Species Number Percent 
of Fish of 
All Catch 
t antic cro er 
:2'284 16:62 103:82 
.) ) 
bay anchovy 38 0.54 24 76 
hogchoker 2'066 15.03 93.91 20:51 
75 1.29 18 152 
wlille J)\!rch 1:932 14.()6 87.82 117 2.12 54 244 
blueback herring 263 1.91 11.95 2.80 72 0.98 64 92 
alewife 102 0.74 4.64 1.09 113 1.41 69 145 
blue crab, nnle 92 0.67 4.18 0.98 46 4.12 12 156 
striped bass 82 0.60 3.73 0.87 136 4.11 76 219 
blue crab, luvenile female 82 0.60 3.73 0.87 37 3.29 14 123 
Atlantic si versicle 54 0.39 2.45 0.57 54 94 1.35 74 117 
Atlantic menhaden 31 0.23 1.41 0.33 31 133 3.24 83 164 
white catfish 30 0.22 1.36 0.32 II 176 15.58 71 329 
channel catfish 17 0.12 0.77 0.18 I 291 18.00 110 407 
naked ffobh II 0.08 0.50 0.12 44 1.63 33 51 blue ca fis 10 O.D7 0.45 0.11 5 155 18.56 77 230 
threadfin shad 6 0.04 0.27 0.06 94 3.81 79 103 
northern Ripcfish 5 0.()4 0.23 0.05 131 17.76 72 172 
blackcheek tonfuefish 5· 0.04 0.23 0.05 5 71 3.51 61 82 
blue cr.ib, adul female 5 0.04 0.23 0.05 136 2.04 132 144 
red drum 4 0.03 0.18 0.04 78 7.43 67 99 
kingfish 3 0.02 0.14 0.03 3 105 4.67 96 112 
American shad 3 0.02 0.14 0.03 3 87 14.71 70 116 
~zzard shad 3 0.02 0.14 0.03 2 169 46.36 113 261 
merican eel 3 0.02 0.14 0.03 254 37.67 179 293 
skilletfish 3 0.02 0.14 0.03 53 3.61 48 60 
weakfish 2 0.01 0.09 0.02 1 155 62.00 93 217 
spot 2 0.01 0.09 0.02 2 134 30.50 103 164 
tessellated darter I 0.01 0.05 0.01 77 77 77 
eastern silvery minnow I 0.01 0.05 0.01 99 99 99 
brown bullhead I 0.01 0.05 0.01 218 218 218 
green ~o~ I 0.01 0.05 0.01 47 47 47 
oyster o fish I 0.01 0.05 0.01 120 120 120 
-
All S~cies Combined 13,743 
Table 105. 
Month - December, 1996 
RIVER- York 
No. of Fish Trawls Made - 22 
No. of Add'! Crab Trawls Made - 0 
No. of S~cies - 32 
Adjusted Percent of Catch Excludes Bav Anchovv and Houchoker 
Species Number Percent 





blue crab, juvenile female 
blue crab male 
spattail shiner 
blue crab 























All Species Combined 

























































































































































































1.68 45 254 
a~ 6.27 50 461 0.98 21 174 1.27 3 124 
1.58 8 126 
0.87 55 108 
((~ 1.87 9 32 0.77 73 105 1.51 66 113 
1.49 50 83 
10.13 76 403 
1.95 51 84 
1.60 65 94 
·~ 3.53 62 117 
... 
2.34 61 90 11.44 92 270 
4.16 103 156 ~ 5.72 67 133 2.40 32 51 2.00 61 75 
7.55 21 74 31.57 55 262 re:: 6.20 108 145 (, 13.01 209 249 5.24 65 82 
165.50 97 428 
54.50 222 331 <\ 166 166 124 124 293 293 
·rt: 
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Table 106. 
Month - December\ 1996 
RIVER- All - Poo ed 
No. of Fish Trawls Made - 66 
No. of Add'I Crab Trawls Made - 0 
No. of~ies- 41 
Adjust Percent of Catch Excludes Bav Ancho~ and Hogchoker 
Adjusted Species Number Percent Catch Number Avera~ Standard Mmunum Maximum 
of Fish of Per Percent of of Fish Leng't Error Length Length 
bAII} Catch Trawl Catch (Index A~e} (mm} (len;f!h} (mm} fmm} Atlanttc croaker 14, 02 38.62 22). 79 )6.39 14,9 I 4) 0. ) IO 
baY. anchoyy 6552 16.98 99.27 . 6493 43 0.37 24 88 
wnite p_erch 6'196 16.06 93.88 23.45 3:384 III I.14 45 255 
hog choker 5:608 14.53 84.97 
4:59 
1,923 72 0.62 13 174 
wni te catfish 1,212 3.14 18.36 728 187 5.38 48 461 
blue crab, juvenile female 1,055 2.73 15.98 3.99 33 1.01 3 147 
blue crab in.tle 764 1.98 11.58 2.89 40 1.43 8 158 
s~ttail sniner 376 0.97 5.70 1.42 77 0.86 55 108 
b ue catfish 321 0.83 4.86 1.21 301 113 2.56 48 315 blueback herring 295 0.76 4.47 1.12 295 74 0.92 54 94 
stripeq bass 227 0.59 3.44 0.86 187 155 4.00 74 433 
Atlantic silverside 158 0.41 2.39 0.60 158 91 1.09 66 117 
blue crab 142 0.37 2.15 0.54 19 1.87 9 32 
eastern silvery minnow 138 0.36 2.09 0.52 92 0.75 73 105 
alewife 116 0.30 1.76 0.44 116 112 1.44 67 145 
mzz.ard shad 94 0.24 1.42 0.36 86 150 4.15 83 303 
ackcheektongucfish 92 0.24 1.39 0.35 92 64 1.37 41 83 
channel catfish 81 0.21 1.23 0.31 9 269 11.69 81 467 
Atlantic irenhaden 44 0.11 0.67 0.17 44 134 2.57 83 164 
tessellated darter 30 0.08 0.45 0.11 72 1.78 51 94 
naked goby: 30 0.08 0.45 0.11 42 I.12 32 51 
Airerican shad 23 0.06 0.35 0.09 23 89 4.36 62 145 black drum 16 0.04 0.24 0.06 77 2.34 61 90 
blue crab, adult female 15 0.04 0.23 0.06 144 2.41 132 161 
threadfin shad 13 0.03 0.20 0.05 90 2.60 79 103 
American eel 11 0.03 0.17 0.04 234 18.64 146 331 
skilletfish II 0.03 0.17 0.04 55 4.19 21 74 
oyster toadfish 11 0.03 0.17 0.04 186 20.71 55 275 
northern pipefish 9 0.02 0.14 0.03 136 10.53 72 172 
spot 8 0.02 0.12 0.03 8 123 7.62 103 164 
summer flounder 6 0.02 0.09 0.02 6 204 19.61 117 249 
weakfish 6' 0.02 0.09 0.02 5 102 23.42 65 217 Atlantic herring 6 0.02 0.09 0.02 67 2.00 61 75 
red drum 5 0.01 0.08 0.02 80 6.16 67 99 
kinri:sh 3 0.01 0.05 0.01 3 105 4.67 96 112 
sma lmouth flounder 3 0.01 0.05 0.01 3 68 11.53 55 91 
spotted hake 2 0.01 0.03 0.01 0 252 56.00 196 308 l:irown bullhead 2 0.01 0.03 0.01 211 7.00 204 218 feather blenny 2 0.01 0.03 0.01 81 12.50 68 93 green goby I 0.00 0.02 0.00 47 47 47 yellow perch I 0.00 0.02 0.00 124 124 124 
All Species Combined 38.587 
101 
Tables 107-151: Species composition, munber caught, catch per trawl, and length statistics 
by month and geographic segment for thy Chesapeake Bay trawl survey. 
No sampling was performed in January with limited sampling of the 
shallow water ( 4-12 ft) strata in March. 
A. The 'Number of Species' notation at the top of the table includes 
each of four categories of blue crabs (male, juvenile female, adult 
female, unclassified) as unique "species". 
B. Catch per trawl for fish species is based on the figure 'Number of 
Fish Trawls Made'. No additional crab trawls were performed in 
the Chesapeake Bay. 
C. 'Adjusted Percent of Catch' excludes bay anchovy and hogchoker 
due to the low biomass estimates in relation to total number of fish 
caught. 
D. Tables pooled for all rivers for each month appear as follows: 
January NIA NIA 
February Table 111 Page 104 
March Table'l 15 Page 105 
April Table 119 Page 107 
May Table 123 Page 109 
June Table 127 Page 111 
July Table 131 Page 113 
August Table 135 Page 115 
September Table 139 Page 117 
October Table 143 Page 121 
November Table 147 Page 123 
December Table 151 Page 125 
102 
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Month - January! 1996 
SEGMENT - All - Pooled 
No. of Fish Trawls Made - . 
No. of Add'! Crab Trawls Made - . 
No. of Sp;:cies - O 
Adjusted Percent of Catch Excludes Bav Anchovv and Hogchoker 
Species Number Percent 
NODA'IA. 
All Species Combined 
Table 108. 
Month - FebruillY, 1996 
SEGMENT - Ches. Bay: - Bottom 
No. of Fish Trawls Mai:le - 13 
No. of Add'l Crab Trawls Made - 0 
of Fish of (All) Catch 
0 
No. of Sp;:cies - 10 
Adjusted Percent of Catch Excludes Bay Anchovv and Hogchoker 










blue crab, juvenile female 
All Species Combined 
Table 109. 
Month - FebruillY, 1996 
SEGMENT- Ches. Bay:- Lower 
r<o. of Fish Trawls Macie - 13 
l\o. of Add'l Crab Trawls Made - O 












No. of S~cies - 10 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Species Number l'ercent 
t antic s1 vers1 e 
Atlantic herrin_g 
blue crab, adult female 






blue crab, male 
All Species Combined 
Table 110. 
Month - FebruarY, 1996 
SEGMENT- Ches. Bay: - Up_pcr 
No. of Fish Trawls Mai:le - I3 
No. of Add'l Crab Trawls Made - 0 





















No. of Sp;:eies - 10 
Adjusted Percent of Catch Excludes Bav Anchovv and Hogchoker 
Species Number Percent 
ue cm , a u t ema e 
northern pipefish 
alewife 
blue crab, male 






-All Species Combined 



























































Percent of of Fish 
Catch (Index Age) 
Adjusted Number 
Percent of of Fish 





























































































































































Month - FebruarY, 1996 
SEGMENT - All - Pooled 
No. of Fish Tmwls Made - 39 
No. of Add'\ Cmb Tmwls Made - 0 
No. of SP<Xies - 15 
Ad' usted Percent of Catch Excludes Bav Anchovv and Hogchoker 
pcc1es um r 
of Fish 
t antic s1 vers1 e 






blue cmb, rru\e 













































0.36 13 80 
0.18 6 110 
5 44 
85 
0.13 i13 0.10 
0.10 2.13 92 
0.08 1.60 54 
0 120 
121 
0.08 i:06 0.05 0.()3 0.53 98 
0.03 0.53 61 
0.03 0.53 96 
104 
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Table 112. 
Month - March 1996 
SEGMENT - thes. BaY. - Bottom 
No. of Fish Trawls Mace - 1 
No. of Add'! Crab Trawls Made - 0 
No. of S~ies - 4 
Adjusted Percent of Catch Excludes Bav Anchovy and Hogchoker 
Species Number Percent 
Atlanuc hemng 
blue crab, male 
blue crab, juvenile female 
blue crab, adult female 
All Species Combined 
Table 113. 
ont -1 arc 1 
SEGMENT - thes. BaY. - Lower 
No. of Fish Trawls Mace - 2 
No. of Add'! Crab Trawls Made - 0 
of Fish of (All) Catch 




No. of S~cies - I 
Adjusted Percent of Catch Excludes Bav Anchow and Hogchoker 
Species Number l'ercent 
t antic s1 vers1 e 
All Species Combined 
Table 114 . 
Month - March 1996 
SEGMENT- thes. BaY.- Upper 
No. of Fish Trawls Mace - 2 
No. of Add'! Crab Trawls Made - 0 
of Fish of 
All Catch 
35 
No. of S~cies - 2 
Adjusted Percent of Catch Excludes Bav Anchovy and Hogchoker 
Species Number Percent 
All Species Combined 
Table 115. 
Month - Marc~ l 996 
SEGMENT - A I - Pooled 
No. of Fish Trawls Made - 5 
No. of Add'! Crab Trawls Made - 0 




No. of S~cies - 6 
Adjusted Percent of Catch Excludes Bav Anchovy and Hogchoker 
Species Number Percent 
of Fish of 
All Catch 
t annc s1 vers1 e 
5:88 Atlantic herring 3 blue crab, male 3 5.88 blue crab, juvenile female 2 3.92 
blue crab, adult female 2 3.92 
American shad I 1.96 


















Percent of of Fish 













Index A e) 












































! Ont - ~n SEGMEN - tlics. BaY, - Bottom 
No. of Fish Trawls Macie - 13 
No. of Add'! Crab Trawls Made - 0 
No. of~ics- 17 




nort em scaro m 
29:46 8:77 t:08 ) spotted hake 114 39 121 
I~ 
bay anchoyy 76 19.64 5.85 
9:45 0.77 57 91 srmllmouth flounder 29 7.49 2.23 3.44 45 106 
windowpane 9 2.33 0.69 2.93 26.08 44 234 
summer gounder 7 1.81 0.54 2.28 23.19 188 388 Atlantic errin~ 7 1.81 0.54 2.28 2.90 32 52 
t~ 
northern piratts 6 1.55 0.46 1.95 9.92 104 168 
cleamose s ate 5 1.29 0.38 1.63 12.92 395 465 I I hogchoker 4 1.03 0.31 
o:65 
0 6.33 85 116 \\: ,,, Ii black seabass 2 0.52 0.15 2 2.50 87 92 II' Atlantic croaker 2 0.52 0.15 0.65 0 4.00 212 220 
,~ 
blueback hcning 2 0.52 0.15 0.65 0 7.00 211 225 gttle skate 2 0.52 0.15 0.65 23.00 326 372 lue crab, adult fermle 2 0.52 0.15 0.65 10.50 131 152 ', I, 
red hake I 0.26 0.08 0.33 78 78 I Atlantic mcnhaden 1 0.26 0.08 0.33 0 267 267 
- i·,,1 
All SQ£cies Combined 387 
((~ 
Table 117. 
ont - rn I SEGMEN ' - tlies. BaY, - Lower ii~ No. of Fish Trawls Maile - 13 I' 
No. of Add'! Crab Trawls Made - 0 1,' 
No. of JFrcies - 14 
,,~ 
Adjust Percent of Catch Excludes Bai'. Ancho!'.Y and Hogchoker 
Catch lvhmrnum Species Number Percent Mmomum i I 
of Fish of Per Length Length ' • I ' All Catch Trawl mm mm I 




northern searobin 42 12.10 3.23 12.24 67 47 83 
northern pi~fish 27 7.78 2.08 7.87 130 6.57 82 209 
' ' srmllmoutli flounder 12 3.46 0.92 3.50 12 67 4.56 47 104 ,[ I 
windowpane II 3.17 0.85 3.21 9 88 24.87 42 271 
summer flounder 9 2.59 0.69 2.62 0 408 25.47 325 546 black seabass 4 1.15 0.31 1.17 4 73 4.14 61 80 ' bay anchoVY, 4 1.15 0.31 
1:11 
3 72 4.65 63 85 blue crab, ailult fermle 4 1.15 0.31 137 10.45 124 168 lined seahorse 2 0.58 0.15 0.58 39 2.00 37 41 
striJJ:CCI anchovy I 0.29 0.08 0.29 115 115 115 blackcheek tonpiefish I 0.29 0.08 0.29 59 59 59 
stri pcd cusk-ee I 0.29 0.08 0.29 57 57 57 blue crab, rmle I 0.29 0.08 0.29 50 50 50 
All S~cies Combined 347 
Table 118. 
ont - rn 
SEGMEN ' - tlies. BaY. - Up:fr 
No. of Fish Trawls Maae -
No. of Add'! Crab Trawls Made - 0 
No. of JFrcies - 19 
Adjust Percent of Catch Excludes Bav Ancho!'.Y and Hogchoker 
Avera~ Species Number Percent Mm1mum Maximum 
of Fish of Lengt Length Length All Catch mm mm mm 
spott a e ) . Z:92 ) i:21 ) gorthern searobin 38 11.88 68 50 89 
ay anchoyy 33 10.31 2.54 6:34 66 1.59 43 80 nolthcfll pipl,fish 18 5.63 1.38 
. o· 115 5.05 67 159 At antic croaker 12 3.75 0.92 4.23 256 7.68 195 293 Atlantic menhaden 8 2.50 0.62 2.82 0 153 5.29 128 173 black seabass 7 2.19 0.54 2.46 7 75 7.60 49 103 
sumrocr flounder 5 1.56 0.38 1.76 0 356 35.85 268 487 blue crab, adult fermle 5 1.56 0.38 1.76 140 1.21 137 144 
srmllmouth flounder 4 1.25 0.31 1.41 4 62 13.35 33 97 
windO\ypane 3 0.94 0.23 1.06 3 59 4.58 53 68 gogchol<er 3 0.94 0.23 1:06 0 113 7.77 98 124 lue crab, rmle 3 0.94 0.23 37 4.84 32 47 Atlantic licning 2 0.63 0.15 0.70 48 0.00 48 48 
red hake I 0.31 0.08 0.35 80 80 80 Arocric~ shad 1 0.31 0.08 0.35 112 112 112 
naked go y I 0.31 0.08 0.35 44 44 44 
seaboard goby I 0.31 0.08 0.35 42 42 42 blue crab, juvenile ferrole I 0.31 0.08 0.35 34 34 34 ~ All Species Combined 320 



















1 ont ..:.. wn , 
SEGMENI'- All - Pooled 
No. of Fish Trawls Made - 39 
No. of Add'! Crab Trawls Made - 0 
No. of SJ)(!cies - 26 
Adjusted Percent of Catch Excludes Bav Anchow and Hogchoker 


























blue crab, juvenile female 
All Species Combined 


























































Number Avera~ Standard Mm1mum Maximum 
of Fish Lengt Error Length Length {Index Afe) (mm) (lencth) (mm) fmm) :,u 83 0.:,3 39 43 
198 66 0.69 36 105 
103 71 0.78 43 91 
125 4.15 67 209 
45 75 2.92 33 106 
19 87 15.41 42 271 
0 357 18.68 188 546 
0 250 7.61 195 293 
13 77 4.41 49 103 
139 3.80 124 168 
44 2.34 32 52 
0 166 13.46 128 267 
0 106 5.14 85 124 
429 12.92 395 465 
41 4.66 32 50 
79 1.00 78 80 
0 218 7.00 211 225 
39 2.00 37 41 
349 23.00 326 372 
112 112 112 
115 115 115 
44 44 44 
42 42 42 
59 59 59 
57 57 57 




Ont - I ay, 
SEGMENT - 01cs. Bax - Bottom 
No. of Fish Trawls Mac.le - 15 
No. of Add'I Crab Trawls Made - O 
No. of ~ics - 29 
Adjust Percent of Catch Excludes Bav Ancho:cL and Hogchoker 
Catch AdJUStt.'C! Number Species Number Percent AveraJg Standard M1mmum Maximum 
of Fish of Per Percent of of Fish Len Error Length Length 
t"l Catch Trawl Catch (Index Arjel f rnm} {lemrth) (mm} f rnrn) spotted hake i07 39.16 40.47 42.90 6<7 03 0.97 4) 62 
northern scarobin 529 34.13 35.27 37.39 529 61 0.55 35 106 bay anchow 132 8.52 8.80 
5:51 
128 61 1.16 45 86 
small mouth' flounder 78 5.03 5.20 78 73 2.18 41 112 
clcamose skate 32 2.06 2.13 2.26 404 8.06 257 485 
black seabass 27 1.74 1.80 1.91 27 72 3.09 45 105 
summer flounder 24 1.55 1.60 1.70 0 309 8.12 215 367 I Atlantic herring 24 1.55 1.60 1.70 64 1.83 35 74 
spot 18 1.16 1.20 1.27 0 181 2.86 155 210 ~ weakfish 14 0.90 0.93 0.99 II 223 7.53 189 290 windowpane 12 0.77 0.80 0.85 10 89 20.97 55 258 red hake 7 0.45 0.47 0.49 119 7.34 104 152 butterfish 6 0.39 0.40 0.42 5 139 6.94 121 166 blue crab, juvenile fcrnalc 6 0.39 0.40 0.42 28 3.89 19 45 northern puffer 5 0.32 0.33 0.35 5 151 8.69 125 168 ~ blue crab, adult fernale 4 0.26 0.27 0.28 137 2.96 132 145 Atlantic croaker 3 0.19 0.20 0.21 0 254 15.30 235 284 f~ naked [oby 3 0.19 0.20 0.21 51 0.67 50 52 hogcho er 3 0.19 0.20 0:21 0 109 4.26 IOI 115 silver ~rch 3 0.19 0.20 3 154 1.86 152 158 silver ake 2 0.13 0.13 0.14 128 29.00 99 157 
squid 2 0.13 0.13 0.14 64 37.50 26 101 
stri~ searobin 2 0.13 0.13 0.14 292 23.00 269 315 ~ no hem pipcfish 2 0.13 0.13 0.14 108 44.50 63 152 alewife I 0.06 0.07 0.07 125 125 125 American shad I 0.06 0.07 0.07 149 149 149 pigfish I 0.06 0.07 0.07 153 153 153 , , 
wmter skate I 0.06 0.07 0.07 388 388 388 ,I I blue crab, male I 0.06 0.07 0.07 28 28 28 ~ All S~cies Combined 1,550 I ' Table 121. I ~ ont - 1 ay, , . 'I, SEGMENT- Oles. Bax - Lower I. No. of Fish Trawls Mac.le - 15 
No. of Add'! Crab Trawls Made - 0 
r · . I!: No. of~ies - 21 Adjust Percent of Catch Excludes Bay Anchovy and Hogchoker 
Standard Species Number Percent Catch MJusted Number Avera:ff; Mm1murn Maximum 
of Fish of Per Percent of of Fish Lengt Error Length Length 
~All) Catch Trawl Catch {Index Age) f rnrn) (length) {mm) fmm) 
spotted hake 22 34.48 28.13 41.49 422 10 1.0 I 4/ 71 
northern searobin 379 30.96 25.27 37.27 379 65 0.73 40 99 
bah anchovy 193 15.77 12.87 9)3 185 64 0.87 40 88 At antic herring 99 8.09 6.60 64 0.85 52 81 
Atlantic croaker 25 2.04 1.67 2.46 0 223 3.53 157 245 
weakfish 16 1.31 1.07 1.57 12 220 8.77 180 309 
black seabass 14 1.14 0.93 1.38 14 71 4.69 47 94 
surnrrer flounder 14 1.14 0.93 1.38 0 323 10.71 256 378 
hogchoker 14 1.14 0.93 
o:98 
0 122 3.28 101 145 
SP,)t I 0 0.82 0.67 0 171 2.22 161 182 
windowpape 8 0.65 0.53 0.79 5 132 34.85 54 263 
srnallrnouth flounder 8 0.65 0.53 0.79 8 69 6.34 48 110 
blue crab, adult fcrnalc 5 0.41 0.33 0.49 142 8.35 121 162 
silverJ:;rch 4 0.33 0.27 0.39 3 159 11.32 138 191 
red h e 3 0.25 0.20 0.29 148 20.19 122 188 blue crab, male 3 0.25 0.20 0.29 24 6.08 13 34 
clcamose skate 2 0.16 0.13 0.20 400 6.00 394 406 blue crab, juvenile female 2 0.16 0.13 0.20 55 30.50 24 85 
silver hake I 0.08 0.07 0.10 153 153 153 
alewife I 0.08 0.07 0.10 I 125 125 125 blackchcek tongucfish I 0.08 0.07 0.10 0 154 154 154 
All Species Combined 1,224 
I 
~ ( I I r 
I' 
I 




Month - May, 1996 
SEGMENT - Ches. BaY, - UpfC!r No. of Fish Trawls Mace -
No. of Add'! Crab Trawls Made - 0 
No. of ~'Cies - 17 
Adjust Percent of Catch Excludes Bay Anchow and Hogchoker 
Catch MJusted Number Ave~ Standard Species Number Percent M1mmurn Maximum 
of Fish of Per Percent of of Fish Len Error Length Length 
r11} Catch Trawl Catch (Index Age) {mm} {lenmh} {mm} {mm} bah anchovy 96 39. 73 22.77 
30:47 
2 9 68 0.64 :,4 83 At antic croaker 135 18.12 10.38 0 251 3.07 186 331 
northern searobin 108 14.50 8.31 24.38 108 66 0.94 48 100 
ftltted hake 90 12.08 6.92 20.32 90 110 1.34 77 149 
tlantic herring 48 6.44 3.69 I0.84 56 1.09 42 71 
weakfish 20 2.68 1.54 4.51 13 219 7.42 166 276 blµe crab, juvenile female II 1.48 0.85 2.48 43 8.58 23 125 WindO\':l)alle 8 1.07 0.62 1.81 8 76 3.86 54 87 hogchol<er 6 0.81 0.46 
t:13 
0 112 6.00 91 131 
summer flounder 5 0.67 0.38 0 329 22.60 265 373 Atlantic menhaden 4 0.54 0.31 0.90 0 246 10.50 215 262 blue crab, adult female 4 0.54 0.31 0.90 131 7.88 111 147 
spot 3 0.40 0.23 0.68 0 186 9.28 174 204 
smallrrouth flounder 3 0.40 0.23 0.68 3 69 3.38 65 76 
northern ~ipcfish 2 0.27 0.15 0.45 92 30.50 61 122 black sea ass I 0.13 0.08 0.23 67 67 67 
blue crab, male 1 0.13 0.08 0.23 22 22 22 
All S~ies Combined 745 
Table 123. 
ont - 1 ay, 
SEGMENT - All - Pooled 
No. of Fish Trawls Made - 43 
No. of Add'! Crab Trawls Made - 0 
No. of~ies-31 
Adjust Percent of Catch Excludes Bay Ancho~ and Hogchokcr 
Species Number Percent Catch Adjusted Number Avera~ Standard 1vhmrnurn Maximum 
of Fish of Per Percent of offish Leng Error Length Length (All} Catch Trawl Catch {Index Are} fmm} (lencth) {mm} f rrun} 
spotted hake 1,119 31.80 16.02 38.92 I nJ 06 0.67 4.'.l 71 
northern searobin 1,016 28.87 23.63 35.34 1:016 63 0.41 35 106 
bah anchovy 621 17.65 14.44 
5:95 
602 64 0.56 40 88 
At antic herring 171 4.86 3.98 61 0.73 35 81 
Atlantic croaker 163 4.63 3.79 5.67 0 244 2.69 157 331 
smallrrouth flounder 89 2.53 2.07 3.10 89 73 1.99 41 112 
weakfish 50 1.42 1.16 1.74 36 221 4.51 166 309 
summer flounder 43 1.22 1.00 1.50 0 316 6.24 215 378 
black seabass 42 1.19 0.98 1.46 42 71 2.49 45 105 
cleamose skate 34 0.97 0.79 1.18 404 7.59 257 485 
SP.Gt 31 0.88 0.72 1.08 0 178 2.15 155 210 
wi ndo\':l)alle 28 0.80 0.65 0.97 23 98 13.66 54 263 
hogchol<er 23 0.65 0.53 
o:66 
0 118 2.76 91 145 
blue crab, juvenile female 19 0.54 0.44 40 5.88 19 125 
blue crab, adult female 13 0.37 0.30 0.45 137 4.02 111 162 
red hake IO 0.28 0.23 0.35 128 8.52 104 188 
silvc~rch 7 0.20 0.16 0.24 6 157 6.16 138 191 butte 1sh 6 0.17 0.14 0.21 5 139 6.94 121 166 
northern puffer 5 0.14 0.12 0.17 5 151 8.69 125 168 
blue crab, male 5 0.14 0.12 0.17 24 3.47 13 34 
Atlantic menhaden 4 0.11 0.09 0.14 0 246 10.50 215 262 
northern pipefish 4 0.11 0.09 0.14 100 22.50 61 152 
silver haRe 3 0.09 0,07 0.10 136 18.70 99 157 
nak!XI goby 3 0.09 0.07 0.10 51 0.67 50 52 
sgu1d 2 0.06 0.05 0.07 64 37.50 26 101 
alewife 2 0.06 0.05 0.07 2 125 0.00 125 125 
stri re9 searobi n 2 0.()6 0.05 0.07 292 23.00 269 315 
American shad I 0.03 0.02 O.o3 149 149 149 
gigfish I 0.03 0.02 0.03 153 153 153 
lackcheek tonguefish I 0.03 0.02 0.()3 0 154 154 154 
winter skate I 0.03 0.02 0.03 388 388 388 





ont - une, 
SEGMENT - Ches. Bax - Bottom 
No. of Fish Trawls Maile - 13 
No. of Add'! Crab Trawls Made - O 
No. of S~ies - 30 
Ad'ustcd Percent of Catch Excludes Bav Ancho and Hogchoker 
pec1cs 









si Iver p:;rch 
blue crabl adult female 
summer t oundcr 
northern pipefish 
striped bass 















All Species Combined 
Table 125. 
ont - une, 
SEGMENT - Ches. Bax - Lower 
No. of Fish Trawls Maile - 14 





























































No. of SP\!cies - 27 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 




















stri pcq bass 





blue crab, m.1lc 
blue crab, juvenile female 
blue crab, adult female 
All Species Combined 






























































































































Percent of of Fish 


















































































































































































































































































~:}; Table 126. 
ont - une, 
SEGMENT - Ches. BaY. - Uprr 
,1>JJ 
No. of Fish Trawls Macle -
No. of Add') Crab Trawls Made - 0 
No. of ~ies - 20 · 
Adjust Percent of Catch Excludes Bay Anchovv and Hogchoker 
Species Number Percent Catch Adjusted Number Averam; Standard Mm1murn Maximum 
~ of Fish of Per Percent of of Fish Leng Error Length Length (All) Catch Trawl Catch (Index Afe) (mm) (length) (mm) (mm) bay anchovy 6,l31 96.17 408. 73 MI4 6,o9g 66 0.29 .:,3 92 northern searobin 98 1.54 6.53 79 1.12 55 104 Atlantic croaker 39 0.61 2.60 17.57 0 238 4.49 194 308 
~ weakfish 29 0.45 1.93 13.06 0 211 4.28 181 282 hogchoker 22 0.35 1.47 4:50 0 110 3.53 86 144 I. spotted hake 10 0.16 0.67 10 161 7.43 137 209 northern ~ipefish 10 0.16 0.67 4.50 168 7.54 132 200 black sea ass 7 0.11 0.47 3.15 7 104 3.48 95 121 
~\ 
Slll1l!ller t1 ounder 7 0.11 0.47 3.15 0 325 19.33 270 401 
lined seahorse 5 0.08 0.33 2.25 94 6.01 77 109 
,,;) titlantic herring 3 0.05 0.20 1.35 68 2.40 63 71 
ue crab, mile 3 0.05 0.20 1.35 123 8.72 109 139 
bJue crab, ~uvenile femtle 3 0.05 0.20 1.35 50 2.40 47 55 1~ silver perc 2 O.Q3 0.13 0.90 2 162 0.50 161 162 sci I 0.02 O.o7 0.45 I 61 61 61 } bu erfish I 0.02 O.Q7 0.45 1 50 50 50 S]J:Ot I 0.02 0.07 0.45 1 89 89 89 
windowpape I 0.02 0.07 0.45 1 118 118 118 
smtllmouth flounder I 0.02 0.07 0.45 I 79 79 79 
~ blue crab, adult female I 0.02 0.07 0.45 138 138 138 All SQ!ecies Combined 6,375 ' 
~} 
Table 127. 
1 ont - une 
SEGMENT - 'All - Pooled 
No. of Fish Trawls Made - 42 
~' 
No. of Add'I Crab Trawls Made - 0 
'; No. of Jfpcies - 35 ) Adjust Percent of Catch Excludes Ba:r Ancho~ and Hogchoker 
Species Number Percent Catch Adjusted Number Averam; Standard Mm1murn Maximum 
of Fish of Per Percent of of Fish Leng't Error Length Length 
~\ 
~II) Catch Trawl Catch (Index Age) (mm) (length) (mm) (mm) bay anchovy 9 94 82.21 216 . .:,2 8,913 6.:, 0.23 48 92 I, 
northern searobin 1:024 9.26 24.38 60:38 l,02~ 78 0.70 41 144 hoflchoker 264 2.39 6.29 
?:13 
118 1.87 71 168 
At antic croaker 121 1.09 2.88 0 224 2.61 174 308 
~1 
smallmouth flounder 109 0.99 2.60 6.43 109 76 1.31 49 114 
weakfish 108 0.98 2.57 6.37 0 220 2.73 175 317 
/ black seabass 60 0.54 1.43 3.54 58 91 3.55 41 225 
SP,)tted hake 57 0.52 1.36 3.36 57 154 4.05 47 209 
silver perch 30 0.27 0.71 1.77 26 161 2.52 138 205 
~) 
summer flounder 29 0.26 0.69 1.71 9 259 20.81 S7 482 
s~t 22 0.20 0.52 1.30 12 125 11.43 60 203 
c eamose skate 21 0.19 0.50 1.24 385 11.48 261 455 
northern pi~fish 20 0.18 0.48 1.18 156 5.20 125 200 
blue crab, adult female 12 0.11 0.29 0.71 135 4.35 120 174 
kingfish II 0.10 0.26 0.65 2 239 11.00 183 290 
-J~ blue crab, juvenile female 10 0.09 0.24 0.59 56 6.15 33 97 ,, stri~ bass 9 0.08 0.21 0.53 9 29 1.74 21 37 lined seahorse 8 0.07 0.19 0.47 94 5.28 77 116 
butterfish 7 0.06 0.17 0.41 2 118 17.33 50 152 
blue crab, mtle 6 0.05 0.14 0.35 83 18.70 25 139 
~/ 
Atlantic nerring 5 0.05 0.12 0.29 72 3.29 63 83 
windowpat1e 4 0.04 0.10 0.24 4 110 5.44 99 121 
oyster toadfish 4 0.04 0.10 0.24 230 49.02 88 298 
scup 3 0.03 O.G7 0.18 3 78 11.61 61 100 
smooth dogfish 3 0.03 0.07 0.18 437 80.83 337 597 
~'.'h 
red hake 2 0.02 0.05 0.12 157 13.00 144 170 y American eel 2 0.02 0.05 0.12 68 0.50 67 68 
seaboard Roby 2 0.02 0.05 0.12 47 10.50 36 57 
harvcstfis I 0.01 0.02 0.06 0 173 173 173 
~uid I 0.01 0.02 0.06 28 28 28 
~) 
!antic menhaden I 0.01 0.02 0.06 0 223 223 223 
Atlantic thread herring I 0.01 0.02 0.06 157 157 157 
stripcq searobin I 0.01 0.02 0.06 253 253 253 
striped anchovy I 0.01 0.02 0.06 121 121 121 
cownose ray I 0.01 0.02 0.06 274 274 274 




~ , / 
~~ 111 J. 
' 
Table 128. ~ Ont • Uy, 
SEGMENT - Ches. Bax - Bottom 
:rr~ No. of Fish Trawls Maoe - 15 No. of Add'! Crab Trawls Made - O 
No. of$cies - 26 
Ad"ust Percent of Catch Excludes Bav Anchovv and Hogchoker 
pec1es um ·r ercent · tc um r verai tan ar m1mum ax1mum ~ of Fish of Per of Fish Len Error Length Length ~All} Catch Trawl (Index Afe} {mm} {length} {mm} {mm} bay anchovy I, :,2 70.:,4 110.13 
25:83 
2 5 :,:, a.so 27 77 
spot 163 6.96 10.87 149 130 2.61 85 218 
northern searobin 122 5.21 8.13 19.33 122 107 1.63 62 150 
it~ hoflchoker 59 2.52 3.93 9:03 I 112 2.44 78 177 At antic croaker 57 2.43 3.80 6 201 1.97 152 228 
weakfish 50 2.13 3.33 7.92 6 203 6.08 89 286 
scurc 45 1.92 3.00 7.13 45 103 1.17 83 119 but erfish 36 1.54 2.40 5.71 32 38 4.80 17 142 
stril)!Xi anchovy 24 1.02 1.60 3.80 24 46 0.98 39 60 ~ black seabass 21 0.90 1.40 3.33 21 140 4.02 106 170 smillmouth flounder 20 0.85 1.33 3.17 0 100 2.15 83 118 ' blue crab, adult female 20 0.85 1.33 3.17 145 3.70 118 170 
kingftsh 15 0.64 1.00 2.38 12 58 4.07 35 90 
winoowpane 13 0.56 0.87 2.06 13 148 4.69 103 174 
<~ northern Ripefish II 0.47 0.73 1.74 158 13.40 110 239 surnrn:r ounder 10 0.43 0.67 1.58 4 270 31.07 146 465 
cleamose skate 7 0.30 0.47 1.11 409 8.87 381 455 
blue crab, male 4 0.17 0.27 0.63 81 16.52 54 129 
lined sealiorse 3 0.13 0.20 0.48 118 5.57 Ill 129 
6~ blackcheck tonmefish 3 0.13 0.20 0.48 0 162 3.28 157 168 Atlantic spadehsh 2 0.09 0.13 0.32 158 5.00 153 163 
bluefish I 0.04 0.07 0.16 239 239 239 
Atlantic trenhaden I 0.04 0.07 0.16 87 87 87 
northern puffer I 0.04 0.07 0.16 73 73 73 ~~ gigfish I 0.04 0.07 0.16 88 88 88 luntnose stingray I 0.04 0.07 0.16 433 433 433 
All S~ies Combined 2,342 
Table 129. ~ ont - u y, 
SEGMENT - Ches. Bax - Lower 
I~ 
No. of Fish Trawls Maoe - 15 
No. of Add'! Crab Trawls Made - O 
No. of ~ies - 28 
Adjust Percent of Catch Excludes Bay Anchovv and Hogchoker 
Species Number Percent Catch Adjusted Number Avera~ 





4:23 44 weakfish 27.53 82 183 308 
northern searobin 136 5.89 9.07 12.53 135 109 1.62 33 161 
!t 
129 5.59 8.60 11.89 112 135 2.59 86 209 (~ antic croaker 104 4.50 6.93 9.59 0 239 2.00 196 325 gchoker 89 3.85 5.93 6:64 0 110 1.29 81 143 scup 72 3.12 4.80 70 105 1.48 82 165 
surnrn:r flounder 39 1.69 2.60 3.59 25 228 13.20 164 532 
blue crab, juvenile female 39 1.69 2.60 3.59 82 2.57 48 116 ~ butterfish 36 1.56 2.40 3.32 34 36 4.53 18 150 smallmouth flounder 19 0.82 1.27 1.75 0 99 1.86 85 115 blue crab, male 19 0.82 1.27 1.75 94 6.95 42 140 kingfish 18 0.78 1.20 1.66 16 58 4.74 33 113 
blue crab, adult female 16 0.69 1.07 1.47 133 2.50 115 150 
(~ northern gipefish 14 0.61 0.93 1.29 170 8.58 103 216 black sea ass 6 0.26 0.40 0.55 6 124 5.53 109 145 
windowpane 5 0.22 0.33 0.46 5 149 7.41 130 173 
northern puffer 3 0.13 0.20 0.28 2 90 18.68 67 127 
P.irrfish 3 0.13 0.20 0.28 157 7.84 149 173 
(~ ~r antic_~adefish 3 0.13 0.20 0.28 253 67.04 134 366 arvesths 2 0.09 0.13 0.18 0 151 13.00 138 164 
striµ\Xl anchovy 2 0.09 0.13 0.18 2 62 7.00 55 69 
lined seahorse 2 0.09 0.13 0.18 117 24.00 93 141 
oftiter toadfish I 0.04 0.07 0.09 83 83 83 
(~ b untnosc stin~y I 0.04 0.07 0.09 710 710 710 inshore liz.ard 1sh I 0.04 0.07 0.09 I 146 146 146 
silv~rch I 0.04 0.07 0.09 0 180 180 180 
stri burrfish 1 0.04 0.07 0.09 63 63 63 
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~ Table 130. Ont - Uy, SEGMENT - Oles. Bax - Uf:per No. of Fish Trawls Mace - :, No. of Add'! Crab Trawls Made - 0 ,,. No. of ~ies - 26 Adjust Percent of Catch Excludes Bay Anchow and Hogchoker 
Species Number Percent Catch AciJusted Number Avera~ Standard Mm1mum Maximum 
:hr of Fish of Per Percent of of Fish Len Error Length Length ' sJ ~All) Catch Trawl Catch (Index Age) (mml (len~tl {mm) (rrnnl bay anchovy 2,>73 73.21 178.20 2?:91 138 61 0. 30 93 weakfish 242 6.63 16.13 131 139 4.96 32 287 
~ SP,Ot 184 5.04 12.27 21.22 167 131 1.77 91 217 silver P!!rch 159 4.35 10.60 18.34 0 174 1.05 155 191 ) hofichoker Ill 3.04 7.40 10:84 0 115 1.48 85 153 ' At antic croaker 94 2.57 6.27 0 239 1.94 183 313 northern searobin 34 0.93 2.27 3.92 34 114 2.29 88 147 J:,;, summer flounder 33 0.90 2.20 3.81 10 250 13.54 131 399 blue crab, juvenile female 27 0.74 1.80 3.11 84 3.63 53 121 blue crab, male 20 0.55 1.33 2.31 93 5.16 35 127 SCUR 14 0.38 0.93 1.6 I 14 105 2.36 88 117 
smallrnouth flounder II 0.30 0.73 1.27 0 104 3.20 88 118 
~ blue crabb adult female 10 0.27 0.67 1.15 127 2.13 118 141 black sea ass 9 0.25 0.60 1.04 9 143 4.75 121 169 kinFeJsh 7 0.19 0.47 0.81 4 116 36.14 52 325 but ertish 4 0.11 0.27 0.46 I 107 22.72 42 144 inshore lizardfish 4 0.11 0.27 0.46 2 149 16.92 119 181 harvestfish 2 0.05 0.13 0.23 0 140 1.00 139 141 ~ northern puffer 2 0.05 0.13 0.23 I 110 34.00 76 144 northern Ri pefish 2 0.05 0.13 0.23 161 32.00 129 193 blackcheek tonguefish 2 0.05 0.13 0.23 2 121 8.50 112 129 ' oyster toadfish 2 0.05 0.13 0.23 227 88.00 139 315 confier eel 2 0.05 0.13 0.23 513 92.50 420 605 spo ed hake I 0.03 0.07 0.12 199 199 199 
,d:j-'> sandbar shark I 0.()3 0.07 0.12 638 638 638 bluntnose stingray I 0.03 0.07 0.12 254 254 254 
All S~ies Combined 3,651 
~) Table 131. Ont - Uy, 
SEGMENT - All - Pooled 
' No. of Fish Trawls Made - 45 
.JJ\ No. of Add'! Crab Trawls Made - 0 No. of~ies - 35 Adjust· Percent of Catch Excludes Bay Ancho!}'. and Hogchoker 
f Sp<.'C1es Number Percent Catch AciJUSted Number Avera[ffi Standard Mm1mum Maximum d:J) of Fish of Per Percent of of Fish Leng1 Error Length Length ~All) Catch Trawl Catch (Index Age) (mm} (length} (mm) (rrnnl bay anchovy 5, 60 6:,. 7 7 121.33 
2?:29 
4:,2 :, 7 0.47 27 93 
weakfish 705 8.49 15.67 219 164 3.22 32 308 
spot 476 5.73 10.58 18.43 428 132 1.30 85 218 
.}Ji northern searobin 292 3.52 6.49 11.30 291 109 1.06 33 161 hoflchoker 259 3.12 5.76 9:87 I 113 0.96 78 177 At antic croaker 255 3.07 5.67 6 230 1.54 152 325 
silver perch 160 1.93 3.56 6.19 0 174 1.03 155 191 
scup 131 1.58 2.91 5.07 129 105 0.94 82 165 
.}:;) sumrocr flounder 82 0.99 1.82 3.17 39 242 9.15 131 532 buttertish 76 0.92 1.69 2.94 67 40 3.74 17 150 blue crab,Juvenile female 66 0.79 1.47 2.56 82 2.11 48 121 
smallrnou flounder 50 0.60 1.11 1.94 0 100 1.32 83 118 
blue crab, adult female 46 0.55 1.02 1.78 137 2.16 115 170 
~) 
blue crab, mile 43 0.52 0.96 1.66 92 4.11 35 140 
kintsh 40 0.48 0.89 1.55 32 68 7.36 33 325 blac seabass 36 0.43 0.80 1.39 36 138 2.94 106 170 
northern pirofish 27 0.33 0.60 1.05 164 7.17 103 239 
str,,J.)!Xi anc ovy 26 0.31 0.58 1.01 26 47 1.30 39 69 
~p 
wmdowparie 18 0.22 0.40 0.70 18 148 3.85 103 174 
clearnose skate 7 0.08 0.16 0.27 409 8.87 381 455 
northern puffer 6 0.07 0.13 0.23 4 94 13.42 67 144 
Atlantic spadefish 5 0.06 0.11 0.19 215 43.50 134 366 
gned sealiorse 5 0.06 0.11 0.19 118 8.18 93 141 JI) lackcheek ton~efish 5 0.06 0.11 0.19 2 145 10.59 112 168 inshore lizardfis 5 0.06 0.11 0.19 3 149 13.12 119 181 :'/ harvest fish 4 0.05 0.09 0.15 0 146 6.20 138 164 pigfish 4 0.05 0.09 0.15 140 18.20 88 173 
' oflster toadfish 3 0.04 0.07 0.12 179 69.90 83 315 
b untnosc stingray 3 0.04 0.07 0.12 466 132.65 254 710 ~ conWir eel 2 0.02 0.04 0.08 513 92.50 420 605 ~"'.,: blue 1sh I 0.01 0.02 0.04 239 239 239 Atlantic menhaden I 0.01 0.02 0.04 87 87 87 spotted hake I 0.01 0.02 0.04 199 199 199 sandbar shark I 0.01 0.02 0.04 638 638 638 
~' 
striped burrtish I 0.01 0.02 0.04 63 63 63 












Month - August, 1996 
SEGMENT- Oies. Bax- Bottom 
No. of Fish Trawls Maae - 15 
No. of Add'! Crab Trawls Made - 0 
No. of~eies - 32 
Adjust· Percent of Catch Excludes Bay Ancho!'.Y and Hm!choker 
Species Number Percent Catch AdJusted Number Avera~ Standard M1mmum Maximum 
of Fish of Per Percent of of Fish Len Error Length Length 
~II} Catch Trawl Catch (Index Afe} {mm} (!emnh} {mm} {mm} bay ancho'O' 4 84 :,4.4() 18:,.60 
69:84 
29::, :,8 0. 73 30 89 
stri!fi anclfo~ 2:436 30.93 162.40 2:435 51 1.07 36 116 no hem searo in 189 2.40 12.60 5.42 189 121 1.74 34 173 
At antic croaker 186 2.36 12.40 5.33 102 219 1.17 181 271 
?JX)t 151 1.92 10.07 4.33 124 157 1.90 117 221 
ho%J11okcr 103 1.31 6.87 Z:67 
0 128 2.31 86 168 
we fish 93 1.18 6.20 61 164 6.43 108 287 
smallmouth flounder 79 1.00 5.27 2.26 26 88 3.38 34 125 
scurc 67 0.85 4.47 1.92 67 114 1.44 71 132 but erfish 52 0.66 3.47 1.49 48 34 4.88 15 175 
blue crab, adult female 50 0.63 3.33 1.43 132 1.89 IOI 162 
blackcheek tonguefish 41 0.52 2.73 1.18 0 158 2.29 127 183 
kingfish 28 0.36 1.87 0.80 27 82 7.51 27 248 
summer flounder 20 0.25 1.33 0.57 9 279 20.99 181 515 
northern Riuffer 17 0.22 1.13 0.49 17 81 1.77 68 95 
Atlantic erring 14 0.18 0.93 0.40 43 0.54 40 46 
sguid 9 0.11 0.60 0.26 40 12.29 16 105 
cleamose skate 9 0.11 0.60 0.26 416 19.74 310 482 
black seabass 8 0.10 0.53 0.23 0 144 8.28 101 172 
northern pipefish 8 0.10 0.53 0.23 166 10.24 127 221 
blue crab, male 6 0.08 0.40 0.17 105 12.69 61 141 
blµe crab, juvenile female 6 0.08 0.40 0.17 84 4.66 67 97 
wmdO\rngne 3 0.04 0.20 0.09 3 139 17.82 104 161 
spotted ake 3 0.04 0.20 0.09 3 202 13.30 180 226 
oyster toadfish 3 0.04 0.20 0.09 213 12.55 193 236 
lined seahorse 2 0.03 0.13 0.06 74 0.50 73 74 
seaboard gob~ 2 0.03 0.13 0.06 36 4.00 32 40 
chain pi!JS!lis 2 0.03 0.13 0.06 355 5.50 349 360 
Atlantic thread herring 1 0.01 0.07 0.03 171 171 171 
pifish I 0.01 0.07 0.03 176 176 176 
n ed goby 1 0.01 0.07 0.03 39 39 39 
spiny Butterfly ray 1 0.01 0.07 0.03 573 573 573 
All S~cies Combined 7,875 
Table 133. 
Month - August, 1996 
SEGMENT - Oies. Bax - Lower 
No. of Fish Trawls Maile - 15 
No. of Add'! Crab Trawls Made - 0 
No. of~cies - 32 
Adjust Percent of Catch Excludes Bay Ancho!'.J'. and Hogchoker 
Species Number Percent Adjusted 
of Fish of Percent of 
All Catch Catch 
ay anc ovy 
'411 3:15 2i47 31:35 180 3:91 25 317 weakfish 
~pot 269 2.()6 17.93 20.47 145 1.37 91 226 
ogchoker 108 0.83 7.20 6:01 
115 1.37 88 162 
scup 79 0.60 5.27 117 1.15 78 141 
Atlantic croaker 64 0.49 4.27 4.87 232 2.26 168 277 
striFe;J anchovy 63 0.48 4.20 4.79 60 1.27 47 98 
but ertish 58 0.44 3.87 4.41 39 3.34 19 147 
~orthem searobin 50 0.38 3.33 3.81 126 3.03 19 170 
lue crab, juvenile female 50 0.38 3.33 3.81 91 2.56 48 124 
blue crabfl adult female 43 0.33 2.87 3.27 133 1.60 111 153 
summer ounder 30 0.23 2.00 2.28 16 257 12.60 177 402 
smallmouth flounder 30 0.23 2.00 2.28 21 71 5.39 44 128 
kingfish 29 0.22 1.93 2.21 25 94 6.14 29 162 
blue crab, male 28 0.21 1.87 2.13 95 5.55 48 165 
silver perch 26 0.20 1.73 1.98 24 120 3.23 108 175 
northern pipcfish 22 0.17 1.47 1.67 156 6.57 102 231 
inshore ltmrdfish 14 0.11 0.93 1.07 14 139 9.71 85 183 
black seabass 13 0.10 0.87 0.99 I 138 9.53 44 187 
titlantic thread herring 7 0.05 0.47 0.53 58 2.74 47 66 
ned seahorse 7 0.05 0.47 0.53 110 4.20 93 124 
windowpµne 4 0.03 0.27 0.30 4 166 6.74 147 179 
nak~ goby 4 0.03 0.27 0.30 38 1.38 35 41 
squid 2 0.02 0.13 0.15 32 6.50 25 38 
northern ~uffer 2 0.02 0.13 0.15 105 22.00 83 127 
sandbar s ark 2 0.02 0.13 0.15 512 15.50 496 527 
bluefish 1 0.01 0.07 0.08 207 207 207 
pigfish I 0.01 0.07 0.08 183 183 183 
stni::cq searobin I 0.01 0.07 0.08 82 82 82 
blackchcck tonguefish I 0.()1 0.07 0.08 0 132 132 132 
orcster toadfish I 0.()1 0.07 0.08 396 396 396 
c camose skate 1 0.01 0.07 0.08 464 464 464 

















Month - August, 1996 
SEGMENT - Ches. BaY, - Upper 
No. of Fish Trawls Maile - I5 
No. of Add'! Crab Trawls Made - 0 
No. of S~ies - 28 
Ad"usted Percent of Catch Excludes Bav Ancho and Hogchoker 
pec1es um r ercent 












blue crab, male 












Atlantic thread herring 
windowpane 
northern stargazer 
stri pcd cusk-eel 
All Species Combined 
Table 135. 
ont - ugust 
SEGMENT - All - Pooled 
No. of Fish Trawls Made - 45 
No. of Add'! Crab Trawls Made - 0 
bAII) Catch 




























No. of S~cies - 41 
Adjusted Percent of Catch Excludes Bay Anchovy and Hogchoker 
Species Number Percent 
ay anc ov;y 










blue crab, adult female 
kingfish 
blue crab, juvenile female 























stri pctj searobin 
spiny buttertly ray 
northern stargazer 
striped cusk-eel 
All Species Combined 













































































































































































































































































































































































































































































































































SEGMENT - Ches. Bax - Bottom 
No. of Fish Trawls Maae - 15 
No. of Add'! Crab Trawls Made - 0 
No. of S~ies - 37 
Ad"t1Stcd Percent of Catch Excludes 13av Anchovv and Ho choker 

















blue crab, male 



















All Species Combined 
Table 137. 
Month - September, 1996 
SEGMENl - Ches. Bax - Lower 
No. of Fish Trawls Maae - 15 











































































No. of S~ies - 33 
Adiustcd Percent of Catch Excludes Bay Anchovv and Hogchoker 











blue crab, adult female 
Atlantic spadetish 







blue crab, p,ale 












All Species Combined 




































































































































































Percent of of Fish 














































































































































































































































































































































~ ~ ~ 
Table 138. 
Month..:.. ~tember, I 996 
SEGMEN 1 · - Ches. BaY, - Upper 
No. of Fish Trawls Macie - I5 
No. of Add'! Crab Trawls Made - 0 
No. of S~cies - 26 
Adjusted Percent of Catch Excludes Bay Anchovv and Hogchoker 







blue crab, adult female 
butterfish 
Atlantic croaker 





Atlantic thread herring 











All Species Combined 
Table 139. 
Month..:.. ~tember .._ I 996 
SEGMENT - All - rooted 
No. of Fish Trawls Made - 45 
No. of Add'! Crab Trawls Made - 0 
of Fish of (tit) Catch 



























No. of S~ies - 39 
Adjusted Percent of Catch Excludes Bav Anchovy and Hogchoker 








Atlantic thread herring 
Atlantic croaker 






























All Species Combined 
of Fish of tit) Catch 














































































































































Percent of of Fish 
Catch (Index Aije) 
13,3 7 
45:67 2,673 



























































































































































































































































































































Month - October, 1996 
SEGMENT - Ches. BaY. - Bottom 
No. of Fish Trawls Maile - 15 
No. of Add'! Crab Trawls Made - 0 
No. of S~ies - 36 
Adjusted Percent of Catch Excludes Bav Anchovy and Hogchoker 




























Atlantic thread herring 
'pep searobin 






All Species Combined 
of Fish of 
~All) Catch 















































































Catch (Index Aie) 









1.38 10· 1.31 
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Table 141. 
Month - October, 1996 
SEGMENT - Ches. BaY. - Lower 
No. of Fish Trawls Maae - 15 
No. of Add'! Crab Trawls Made - 0 
No. of ~ies - 36 
Adjust Percent of Catch Excludes Bav Ancho!'.Y and Hogchoker 
Species Number Percent 
of Fish of (All) Catch 
bar anchovy srn 24.03 At antic croaker 804 23.85 
weakfish 455 13.50 
~rsh 365 10.83 285 8.45 
hogchoker 127 3.77 
smillrrouth flounder 116 3.44 
summer flounder 80 2.37 
blue crab, male 71 2.11 
blue crab, adult female 71. 2.11 
blue crab, juvenile female 43 1.28 
northern searobin 24 0.71 
silver ix;rch 16 0.47 
inshore lizardfish 12 0.36 
northern gipefish 11 0.33 
naked,go y 10 0.30 
Atlantic si5?defish 7 0.21 
stri~ anchovy 7 0.21 
no he~uffer 6 0.18 
lined s orse 6 0.18 
oyster toadfish 6 0.18 
butterfish 5 0.15 
clearnose skate 5 0.15 
scup 4 0.12 
stri~d searobin 4 0.12 
sea ard ioby 4 0.12 blackchee tonguefish 4 0.12 
~uid 3 0.09 
ack seabass 2 0.06 
gigfish 2 0.06 luefish 1 0.03 
~tted hake 1 0.03 lletfish I 0.03 
conger eel I 0.03 
stri rn burrfish I 0.03 gul kingfish I 0.03 
All SQ!,cies Combined 3,371 
Catch ActJusted 






































Number Avera~ Standard Mm1mum Maximum 
of Fish Leng Error Length Length {Index Age) {mm) {lenl!th) {nmi) {mm) 
452 :,/ 0./8 li 19 
800 40 1.37 15 272 
445 123 I.SI 44 347 
363 72 1.48 21 289 
281 159 I.OS 118 227 
0 130 1.80 91 189 
114 79 1.48 43 127 
57 281 6.16 223 588 
72 5.17 15 159 
138 1.68 111 170 63 5.78 7 129 
24 65 3.55 39 124 
13 142 7.()6 93 198 
10 161 13.79 118 284 
135 9.30 93 195 
40 1.50 33 47 
80 6.85 67 120 
6 75 17.57 ')') 128 
5 84 14.89 56 157 61 · 2.74 51 67 
252 39.81 65 345 
3 123 I J.74 92 154 
172 62.85 95 422 
4 150 5.33 134 157 
54 9.26 32 73 
41 3.71 31 47 
0 160 6.77 146 177 
52 17.57 28 86 
2 79 1.00 78 80 
188 0.50 187 188 
282 282 282 
273 273 273 
78 78 78 
273 273 273 
253 253 253 
123 123 123 
l i 
i I 




~ ' I 
129 3:13 41 307 j 1 76 1.57 22 312 ~~ 54 0.71 24 85 164 1.30 115 204 . / .. 115 1.24 90 139 85 2.24 49 105 
{~ 
143 2.26 123 173 27 82 2.88 48 132 73 11.05 15 156 30 2.83 17 85 ' ' 
17 268 9.64 210 398 Ii I 
15 160 12.20 107 312 
(~ 75 3.13 49 95 147 9.52 111 205 8 142 12.00 81 205 
0 173 4.00 153 186 
f~ 
·~ 
98 15.09 62 176 
156 4.40 145 172 162 43.92 86 312 
0 179 4.18 174 187 
3 79 2.33 74 81 143 14.19 125 171 ft:± 3 52 4.16 44 58 104 35.50 68 139 34 0.50 33 34 52 16.50 35 68 109 9.00 I 00 118 ~ 17 17 17 222 222 222 I 178 178 178 0 175 175 175 33 33 33 II 
I 00 I 00 100 ~ I ( ' 
Month - October, (996 
SEGMENT - Ches. Bax - Up_rr 
No. of Fish Trawls Mace -
No. of Add'I Crab Trawls Made - 0 
No. of ~ies - 34 
Adjust· Percent of Catch Excludes Bav Anchovy and Hogchokcr 
Species NumberPercent 
of Fish of 
All Catch 
t antic cro er 
'391 
:,, :, 
26:01 weakfish 12.73 
kingtish 339 11.04 22.60 
bay anchovy 305 9.93 20.33 
?:95 ~t 211 6.87 14.07 hogchoker . 111 3.61 7.40 
i75 stnped anchoirt 73 2.38 4.87 blue crab, adu t female 29 0.94 1.93 1.09 
srmllrnouth flounder 28 0.91 1.87 1.05 
blue crab, male 26 0.85 1.73 0.98 
blue crab1 juvenile female 24 0.78 1.60 0.90 ~umrrer t ounder 20 0.65 1.33 0.75 
inshore l izardfish 18 0.59 1.20 0.68 
Atlantic 5P.adefish 16 0.52 1.07 0.60 
northern pipefish 11 0.36 0.73 0.41 
si Iver pcrcli 10 0.33 0.67 0.38 
black seabass 8 0.26 0.53 0.30 
northern puffer 7 0.23 0.47 0.26 
scurc 5 0.16 0.33 0.19 
oys er toadfish 5 0.16 0.33 0.19 
butterfish 3 0.10 0.20 0.11 
harvestfish 3 0.10 0.20 0.11 
gief!s~ 3 0.10 0.20 0.11 lackc eek tongucfish 3 0.10 0.20 0.11 
lined seahorse 2 0.07 0.13 0.08 
seaboard ~oby 2 O.Q7 0.13 0.08 
gorthern s.argazcr 2 0.07 0.13 0.08 
rown shnmp 2 O.Q7 0.13 0.08 
~uid I 0.03 0.07 0.04 
black drum I 0.03 0.07 0.04 
windowpane I 0.03 0.07 0.04 
northern searobin I 0.03 0.07 0.04 
striped scarobin I 0.03 0.07 0.04 
fringed flounder I 0.03 0.07 0.04 
All Species Combined 3,071 
J 
I 
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Month - October, 1996 
SEGMENT - All - Pooled 
No. of Fish Trawls Made - 45 
No. of Add'! Crab Trawls Made - O 
No. of ~ies - 45 
Adjust Percent of Catch Excludes Bay Ancho~ and Hogchoker 
Species Number Percent 
of Fish of 
~All} Catch Atlannc croaker 2 34 28.65 
bay anchovy 1'433 17.59 
weakfish !'298 15.93 
kinfsh '795 9.76 
spo 621 7.62 
smallmouth flounder 355 4.36 
hog choker 246 3.02 
stnped ancho:;?t' 228 2.80 
blue crab0 adu t female 136 1.67 surrnrer oundcr 118 1.45 
blue crab, male 108 1.33 
blue crab, juvenile female 72 0.88 
northern searobin 58 0.71 
inshore lizardfish 38 0.47 
silver perch 38' 0.47 
northe~ipefish 32 0.39 lined s orse 27 0.33 
Atlantic spadefish 26 0.32 
squid 21 0.26 
northern puffer 21 0.26 
butterfisn 16 0.20 
of:ster toadfish 14 0.17 
b ack seabass 13 0.16 
Atlantic silverside 12 0.15 
naked~oby 11 0.14 blackc eel< tonguefish 11 0.14 
cleamose skate 11 0.14 SC! 9 0.11 pi 1sh 7 0.09 
sea ard gobx 7 0.09 
striped searooin 6 0.07 
spotted hake 4 0.05 
harvestfish 3 0.04 
northern stargazer 3 0.04 
skilletfish 2 0.02 
striped burrfish 2 0.02 
brown shrimp 2 0.02 
bluefish I 0.01 
black drum I 0.01 
Atlantic thread herring 1 0.01 
windowpane 1 0.01 
bluntnosc stingray 1 O.Ql 
conger eel I O.Ql 
frinfed flounder 1 0.01 gut kingfish I 0.01 

















































AdJusted Number AveraJg Standard /vhmmum Maximum Percent of of Fish Len Error Length Length 
Catch {Index Age) (mm) Qenrir} (mm} ~mm) 36.09 2,310 38 I. IO 12 
20:01 
807 56 0.46 24 85 
1,223 127 1.40 41 396 
12.29 787 75 1.00 21 312 
9.60 616 160 0.71 115 227 
5.49 350 73 1.06 28 132 
3:53 
0 122 1.18 90 189 
227 49 1.99 22 128 
2.10 139 1.13 Ill 173 
1.82 84 280 5.02 210 588 
1.67 73 4.69 15 177 
1.11 51 4.10 7 129 
0.90 57 71 2.57 39 175 
0.59 33 161 7.24 107 312 
0.59 30 144 5.15 81 205 
0.49 132 6.25 71 205 
0.42 62 3.60 42 139 
0.40 78 2.76 49 120 
0.32 36 3.65 IO 86 
0.32 18 88 9.12 24 196 
0.25 II 119 9.13 82 187 
0.22 241 29.11 65 353 
0.20 4 147 12.78 77 200 
0.19 12 78 3.30 57 99 
0.17 40 1.37 33 47 
0.17 3 128 15.04 44 177 
0.17 313 50.04 95 521 
0.14 8 153 3.40 134 172 
0.11 164 9.49 125 188 
0.11 38 2.45 31 47 
0.09 49 6.84 32 73 
0.06 4 189 46.04 58 273 
0.05 3 79 2.33 74 81 
0.05 46 11.00 35 68 
0.03 53 25.00 28 78 
0.03 202 51.00 151 253 
O.Q3 109 9.00 100 118 
0.02 282 282 282 
0.02 222 222 222 
0.02 43 43 43 
0.02 178 178 178 
0.02 244 244 244 
0.02 273 273 273 
0.02 100 100 100 
0.02 123 123 123 
121 
Table 144. <e: 
Month - November, 1996 
SEGMENT - Ches. BaY, - Bottom (~ No. of Fish Trawls Mai.le - 15 No. of Add'I Crab Trawls Made - 0 
No. of ~ies - 32 
Adjust Percent of Catch Excludes Bav Anchovv and Hogchoker 
Species Number Percent Catch A<lJUSted Number AveraJg Standard M1mmurn Maximum ~ of Fish of Per Percent of offish Len Error Length Length (All) Catch Trawl Catch (Index Age) (mm) (length) (mm) (mm) bal: anchovy 1,890 48.47 126.00 1,706 61 0 . .:,1 38 82 
At antic croaker 290 7.44 19.33 14:76 205 103 5.19 17 270 
smallmouth flounder 284 7.28 18.93 14.45 282 70 1.18 30 137 ~ spot 267 6.85 17.80 13.59 265 140 1.25 104 220 weakfish 243 6.23 16.20 12.37 240 139 1.82 93 394 blue crab, adult female 242 6.21 16.13 12.32 128 1.05 85 184 
blue crab, juvenile female 132 3.39 8.80 6.72 34 2.87 12 112 
blue crab, male 114 2.92 7.60 5.80 59 5.49 14 160 
kingfish 97 2.49 6.47 4.94 93 114 4.73 41 310 ~ sumrrer fliunder 64 1.64 4.27 3.26 45 296 8.80 217 517 ·~ ) silver perc 64 1.64 4.27 3.26 60 132 2.08 90 171 
gorthern searobin 57 1.46 3.80 2.90 57 69 2.69 12 114 
ogchoker 44 1.13 2.93 
o:s1 
0 143 2.39 IOI 168 
blackcheek tonguefish 17 0.44 1.13 ·3 141 9.46 63 180 
l~ ~tted hake 13 0.33 0.87 0.66 1 236 15.88 65 298 lmed seahorse 13 0.33 0.87 0.66 87 7.21 41 132 
clearnose skate 12 0.31 0.80 0.61 419 9.74 364 476 
striP,XI searobin 8 0.21 0.53 0.41 117 3.96 105 138 
black seabass 6 0.15 0.40 0.31 3 110 11.12 87 162 fi~ black drum 6 0.15 0.40 0.31 218 7.69 204 254 Atlantic silversidc 6 0.15 0.40 0.31 6 77 3.80 63 89 
northern puffer 5 0.13 0.33 0.25 2 153 30.34 48 231 
northern gipefish 5 0.13 0.33 0.25 143 11.89 104 171 
naked~o y 4 0.10 0.27 0.20 42 2.47 36 48 f"e:: skillet 1sh 4 0.10 0.27 0.20 49 6.52 39 68 oyster toadfish 4 0.10 0.27 0.20 204 55.71 60 326 ' , 
~uid 3 0.08 0.20 0.15 28 6.84 21 42 
butterfish I 0.03 0.07 0.05 68 68 68 
bluefish I 0.03 0.07 0.05 278 278 278 
(~ pigfish I 0.03 0.07 0.05 141 141 141 WJndO\~e 1 0.03 0.07 0.05 0 214 214 214 inshore izardfish I 0.03 0.07 0.05 I 184 184 184 
All SQ£cies Combined 3,899 
(~ Table 145. 
Month - November, 1996 
SEGMENT - Ches. BaY, - Lower 
'~ 
No. of Fish Trawls Maile - 15 ti: / 
No. of Add'! Crab Trawls Made - 0 
No. of Jfpcies - 30 
Adjust Percent of Catch Excludes Ba:r: Anchovv and Hogchoker 
Species Number Percent Catch 
(~ of Fish of Per (All Catch Trawl 
t antic croa er 
15:s2 
.:, ,.:, 
1:1s bay anchovy 300 20.00 9:51 
59 22 85 
weakfish 147 7.75 9.80 142 4.39 73 335 ~ kin~fish 78 4.11 5.20 5.08 106 3.49 43 244 sma !mouth flounder 77 4.06 5.13 5.01 72 1.93 33 123 blue crab, adult female 65 3.43 4.33 4.23 139 1.53 111 160 
hogchoker 60 3.16 4.00 3:84 
0 119 2.89 100 139 
sumrrer fliunder 59 3.11 3.93 32 297 5.75 226 431 
(~ silver perc 40 2.11 2.67 2.60 40 123 3.20 80 153 northern pipefish 36 1.90 2.40 2.34 123 4.45 70 178 
spot 34 1.79 2.27 2.21 34 135 2.48 106 170 
northern searobin 21 1.11 1.40 1.37 21 69 4.17 28 102 
blue crab, male 17 0.90 1.13 l.11 72 12.53 9 144 
(~ 
blue crab, juvenile fcm1lc 17 0.90 1.13 I.! I 28 1.52 20 41 
lined seahorse 11 0.58 0.73 0.72 62 3.34 43 80 
black drum 8 0.42 0.53 0.52 236 9.40 180 275 
black scabass 6 0.32 0.40 0.39 3 145 25.99 89 230 
SP9tted hake 4 0.21 0.27 0.26 I 236 54.83 71 291 
gaked ~oby 4 0.21 0.27 0.26 44 2.50 39 49 (~ lackc eel< tonguefish 4 0.2! 0.27 0.26 4 63 6.00 53 77 strip..'Ci searobin 3 0.16 0.20 0.20 90 10.44 73 109 
brown shril,'llJ) 3 0.16 0.20 0.20 87 8.19 72 100 
cleamose skate 2 0.11 0.13 0.13 419 11.50 407 430 
stri~ bass I 0.05 0.07 0.07 0 485 485 485 
(~ big cad rrobin I 0.05 0.07 0.07 II 0 110 110 feather b cnny I 0.05 0.07 0.07 67 ' ' 67 67 
skilletfish I 0.05 0.07 0.07 49 49 49 
inshore lizardfish I 0.05 0.07 0.07 159 159 159 







Month - November, l 996 
~ SEGMENT - Ches. Bax - Upfr No. of Fish Trawls Macie -No. of Add'l Crab Trawls Made - O . No. of ~cies - 25 Adjust Percent of Catch Excludes Bay Anchow and Hogchoker 
b:fo 
Species Number Percent Catch AJJUSted Number Averagig Standard M1rnmurn Maximum 
offish of Per Percent of of Fish Len Error Length Length rm Catch Trawl Catch Qnde~ ~gp (mm} (lencth} (mm} (mm} ball anchovy 2 14 63.64 [87.60 46 0.80 23 91 At antic croaker 1:227 27.75 81.80 76:59 1:227 39 0.87 14 94 
!:, blue crab, adult female 72 1.63 4.80 4.49 137 1.55 110 164 weakfish 52 1.18 3.47 3.25 52 131 2.78 95 191 ) :'I, spot 43 0.97 2.87 2.68 43 142 2.00 117 173 / kingfish 42 0.95 2.80 2.62 42 103 3.34 60 149 
' blue crab, juvenile female 30 0.68 2.00 1.87 33 4.79 13 110 
r 
blue crab, male 29 0.66 1.93 1.81 40 9.03 9 164 
~Ji, 
silver perch 21 0.47 1.40 1.31 21 135 4.21 77 159 
summer flounder 16 0.36 . 1.07 1.00 9 304 I 1.71 269 446 
butterfish 16 0.36 1.07 1.00 15 102 5.90 81 162 
smallrrxiuth flounder 13 0.29 0.87 0.81 12 83 6.38 60 151 
northern searobin 9 0.20 0.60 0.56 9 72 5.23 35 87 
~) 
naked Jkoby 8 0.18 0.53 0.50 46 2.75 30 54 hogcho er 6 0.14 0.40 
0:31 
0 110 3.02 IOI 118 
/ blue crab 6 0.14 0.40 II 0.91 9 15 
I northe~ipefish 5 0.11 0.33 0.31 174 31.80 89 262 h1) lined s orse 3 0.07 0.20 0.19 61 6.94 49 73 black seabass 2· 0.05 0.13 0.12 0 192 9.00 183 201 blackcheek tonguefish 2 0.05 0.13 0.12 2 60 3.50 56 63 oyster toadfish 2 0.05 0.13 0.12 256 3.00 253 259 
' 
northern puffer I 0.02 0.07 0.06 81 81 81 
Atlantic ~efish I 0.02 0.07 0.06 92 92 92 
i skilletfish 1 0.02 0.07 0.06 48 48 48 ~ inshore lizardfish I 0.02 0.07 0.06 162 162 162 ' All S~ies Combined 4,422 ~ Table 147. / Month - Novemberp1996 ' SEGiv!ENf - All - ooled 
~ No. of Fish Trawls Made - 45 No. of Add'I Crab Trawls Made - 0 No. of ~ies - 39 l Adjust Percent of Catch Excludes Bav Anchoyy and Hogchoker ' Species Number Percent Catch AclJusted Number Averart/; Standard &lirumurn lviax1murn 
I offish of Per Percent of offish Leng{ Error Length Length J:j) ~l Catch Trawl Catch Qndex Aee} (mm} (lencth} (mm} (mm} bal: anchovy :, 48.98 l 11.20 47'.23 4,611 )4 0.:,8 22 91 At antic croaker 2:410 23.59 53.56 2,317 55 1.41 13 314 
weakfish 442 4.33 9.82 8.66 418 139 1.63 73 394 
blue crab, adult female 379 3.71 8.42 7.43 132 0.81 85 184 Ii smallrrxiuth flounder 374 3.66 8.31 7.33 370 71 1.01 30 151 
~) spot 344 3.37 7.64 6.74 342 140 0.99 104 220 kingfish 217 2.12 4.82 4.25 212 109 2.55 41 310 blue crab, juvenile female 179 1.75 3.98 3.51 33 2.14 12 112 
blue crabti inale 160 1.57 3.56 3.14 56 4.47 9 164 I summer ounder 139 1.36 3.09 2.72 86 297 4.89 217 517 
~! 
silver P.'!rch 125 1.22 2.78 2.45 121 129 1.68 77 171 
/, hogchoker 110 1.08 2.44 
1:10 
0 134 2.36 100 168 
I northern searobin 87 0.85 1.93 87 70 2.08 12 114 
northe~ipefish 46 0.45 1.02 0.90 131 5.39 70 262 
~) 
lined s orse 27 0.26 0.60 0.53 74 4.47 41 132 
blackcheek tonguefish 23 0.23 0.51 0.45 9 120 10.20 53 180 
butterfish 17. 0.17 0.38 0.33 16 100 5.89 68 162 
SP9tted hake 17 0.17 0.38 0.33 2 236 16.65 65 298 
naked goby 16 0.16 0.36 0.31 44 1.60 30 54 
~ black seabass 14 0.14 0.31 0.27 6 137 13.86 87 230 black drum 14 0.14 0.31 0.27 228 6.54 180 275 ) cleamose skate 14 0.14 0.31 0.27 419 8.38 364 476 striped scarobin II 0.11 0.24 0.22 109 5.30 73 138 blue crab 7 0.07 0.16 0.14 12 0.87 9 15 
~ northern puffer 6 0.06 0.13 0.12 3 141 27.51 48 231 Atlantic silversidc 6 0.06 0.13 0.12 6 77 3.80 63 89 skilletfish 6 0.06 0.13 0.12 49 4.13 39 68 oyster toadfish 6 0.06 0.13 0.12 221 36.92 60 326 ~uid 3 0.03 0.07 0.06 28 6.84 21 42 
~ inshore lizardfish 3 0.03 0.07 0.06 3 168 7.88 159 184 brown shrimp 3 0.03 0.07 0.06 87 8.19 72 100 bluefish I O.ot 0.02 0.02 278 278 278 stri~ bass I 0.01 0.02 0.02 0 485 485 485 pig 1sh I 0.01 0.02 0.02 141 141 141 windowpane I 0.01 0.02 0.02 0 214 214 214 
~\ 
Atlantic spadefish I 0.01 0.02 0.02 92 92 92 
bighead searobin 1 0.01 0.02 0.02 110 110 110 /, feather blenny 1 0.01 0.02 0.02 67 67 67 
' spotfin rrxijarra 1 O.ot 0.02 0.02 102 102 102 
~-
All S~ies Combined 10.217 J' .......--·'-'<. _.· ~ ·"\)~ 
' / 1 l~3F' ,\,qy ~::. 
:, l - '01~;.~;,. ", 






Month - December, 1996 
SEGMENT - Ches. BaY. - Bottom 
No. of Fish Trawls Maae - 13 
No. of Add'! Crab Trawls Made - 0 
No. of;rr.cies - 26 
Ad"ust Percent of Catch Excludes Ba 
pcctes 
ay anc oyy 
'114 3:06 8:77 34:03 77 J:82 40 
) 
smallmouth flounder 132 blue crab, adult female 45 1.21 3.46 13.43 139 2.45 100 163 Atlantic croaker 37 0.99 2.85 11.04 58 2.14 36 96 
northern searobin 35 0.94 2.69 10.45 89 2.24 56 110 
northern Riipcfish 15 0.40 1.15 4.48 131 7.94 83 200 Atlantic erril 13 0.35 1.00 3.88 72 1.33 63 81 
summer floun er 10 0.27 0.77 2.99 8 264 12.02 208 339 
~tlantic silverside 9 0.24 0.69 2.69 9 84 4.23 69 108 
nish 8 0.21 0.62 2.39 ·3 85 5.85 63 Ill SP,0 ted hake 8 0.21 0.62 2.39 3- 176 25.90 80 250 
windowpane 7 0.19 0.54 2.09 0 250 6.67 234 272 
clearnose skate 5 0.13 0.38 1.49 385 30.41 275 442 
seaboard gob~ 4 0.11 0.31 1.19 45 5.32 32 58 blue crab, ma e 4 0.11 0.31 1.19 80 33.58 16 139 
weakfish 3 0.08 0.23 0.90 3 142 8.09 128 156 lined seahorse 3 0.08 0.23 0.90 61 11.85 38 78 blackcheek tongpefish 3 0.08 0.23 0.90 2 88 32.84 44 152 blue crab, juvenile female 3 0.08 0.23 0.90 74 24.63 28 112 American shad 2 0.05 0.15 0.60 2 150 8.00 142 158 skilletfish 2 0.05 0.15 0.60 60 3.00 57 63 silver hake I 0.03 0.08 0.30 74 74 74 SPQt l 0.03 0.08 0.30 123 123 123 
red drum I 0.03 0.08 0.30 52 52 52 
stri~ searobin 1 0.03 0.08 0.30 65 65 65 fea her blenny I 0.03 0.08 0.30 58 58 58 
All Species Combined 3,724 
Table 149. 
Month - December, 1996 
SEGMENT - Ches. BaY, - Lower 
No. of Fish Trawls Maae - 13 
No. of Add'] Crab Trawls Made - 0 
No. of ;rr.cies - 24 
Ad'ust Percent of Catch Excludes Ba 
pcc1es um r 
offish 
All 
al. anc ovy :, ). 1M38 8i19 1:39 At antic croaker 2;137 3.81 59 20 113 Atlantic ~ilversidc 268 0.48 20.62 10.31 73 1.20 50 105 Atlantic erring 81 0.14 6.23 3.12 77 0.61 65 88 gtewifc 24 0.04 1.85 0.92 24 112 2.25 91 137 lueback herrin~ 19 0.03 1.46 0.73 19 69 1.70 61 91 
northern pi~fis 9 0.02 0.69 0.35 
·9· 120 6.36 88 153 srrnllmoutiLJlounder 9 0.02 0.69 0.35 86 5.63 58 115 blue crab, ult ferrnle 9 0.02 0.69 0.35 144 4.02 123 158 threadfin shad 7 0.01 0.54 0.27 95 1.85 88 IOI skilletfish 6 0.01 0.46 0.23 54 8.02 
Atlantic menhaden 5 0.01 0.38 0.19 5 122 7.05 31 74 
sjaboard gobn, 5 0.01 0.38 0.19 41 2.38 104 144 35 48 b ue crab, rm e 5 0.01 0.38 0.19 121 23.39 28 156 blackcheek tonguefish 4 0.01 OJI 0.15 4 70 1.55 
lined seaho~e 3 0.01 0.23 0.12 75 7.02 67 74 Americans ad 2 0.00 0.15 0.08 2 106 0.00 61 83 
gogchoker 2 0.00 0.15 0 128 11.50 106 106 0:08 116 139 lue crab, juvenile female 2 0.00 0.15 32 0.00 32 32 kingfish 1 0.00 0.08 0.04 1 99 99 99 striped bass l 0.00 0.08 0.04 0 288 
spotted hake I 0.00 0.08 0.04 0 244 288 288 
northern searobin 1 0.00 0.08 0.04 I 65 244 244 
naked goby 1 0.00 0.08 0.04 33 65 65 33 33 
All SQ££ies Combined 56,080 
·~ 
Table 150. 
l'vlonth - December, !996 
SEGMENT - Ches. BaY. - UfJJer 
No. of Fish Trawls Mace -
No. of Add'I Crab Trawls Made - 0 
No. of ~ies - 20 Ad'ust Percent of Catch Excludes Ba 
pec1es 
ar, anc ovy 1:162 i25 s9:3s 90:22 1:14 At antic croaker 54 15 84 
I Atlantic silverside 43 0.27 3.31 3.34 70 1.55 52 98 northern pipefish 19 0.12 1.46 1.48 Ill 5.99 71 171 
~· 
alewife II 0.07 0.85 0.85 113 3.09 90 124 
;J blue crab, adult female 10 0.06 0.77 0.78 142 2.59 127 153 blue crab~uv~nile femtle 7 0.04 0.54 0.54 22 2.72 14 34 
. blueback emng 6 0.04 0.46 0.47 6 70 3.29 61 83 
Atlantic herring 6 0.04 0.46 0.47 75 2.68 67 82 
striped bass 6 0.04 0.46 0.47 0 347 24.54 281 414 
~' 
blue crab, male 4 0.02 0.31 0.31 40 22.12 14 106 
I blackcheek tonguefish 3 0.02 0.23 0.23 3 74 9.24 58 90 
:1 . 
smallmouth flounder 3 0.02 0.23 0.23 3 81 5.70 70 88 
li~eahorse 2 0.01 0.15 0.16 110 35.50 74 145 
w 1sh I 0.01 0.08 0.08 I 139 139 139 
black drum I 0.01 0.08 0.08 213 213 213 
Atlantic menhaden I 0.01 0.08 0.08 140 140 140 
skilletfish I 0.01 0.08 0.08 29 29 29 
northern starJFer I 0.01 0.08 0.08 88 88 88 
threadfin sh I 0.01 0.08 0.08 100 100 100 
All S~ies Combined 16,026 
Table 151. 
l'vlonth - December, 1996 
I I SEGMENT - All - Pooled 
I 1 
No of Fish Trawls Made - 39 
No: of Add'! Crab Trawls Made - 0 
I ) No of ;fpc1es - 35 Ad'ust Percent of Catch Excludes Ba 
pec1es um r tan ar 
offish Error 
All length 
ar, anc ovy 3)3~ 4:40 85:54 79:00 
__ :, 
At antic croaker 56 0.83 15 113 
Atlantic silverside 320 0.42 8.21 7.58 73 0.97 50 I 08 
smalln:,outh (launder 126 0.17 3.23 2.98 78 1.71 40 132 
Atlantic hernnff 100 0.13 2.56 2.37 76 0.56 63 88 
~) blue crab, .adu female 64 0.08 1.64 1.52 140 I.85 100 163 northern p1pefis)1 43 0.06 1.10 1.02 120 4.20 71 200 ~ northern searobm 36 0.05 0.92 0.85 36 88 2.27 56 110 alewife . 35 0.05 0.90 0.83 35 112 I.SO 90 137 blueback herring 25 0.03 0.64 0.59 25 69 1.48 61 91 blue crab, ma e . 13 0.02 0.33 0.31 83 16.97 14 156 blue crabfljuvemle femtle 12 0.02 0.31 0.28 37 8.56 14 I 12 summer ounder 10 0.01 0.26 0.24 8 2M 12.02 208 339 ' I blackcheek tonguefish 10 0.01 0.26 0.24 9 76 9.18 44 152 kin~sh 9 0.01 0.23 0.21 9 87 5.38 63 Ill ~ spq ted hake 9 0.01 0.23 0.21 3 184 24.05 80 250 seaboard goby 9 0.01 0.23 0.21 43 2.56 32 58 }, skilletfish 9 O.QI 0.23 0.21 53 6.04 29 74 . lined seahorse 8 0.01 0.21 0.19 78 10.83 38 145 threadfin shad 8 0.01 0.21 0.19 96 1.71 88 IOI . strip¢ bass 7 0.01 0.18 0.17 0 338 22.38 281 414 ) windowpane 7 0.01 0.18 0.17 0 250 6.67 234 272 Atlantic menhaden 6 0.01 0.15 0.14 6 125 6.46 104 144 
clearnose skate 5 0.01 0.13 0.12 385 30.41 275 442 
weakfish had 4 O.QI 0.10 0.09 4 141 5.76 128 156 Amcncan s 4. O.QI 0.10 0.09 4 128 13.11 106 158 
. ' !,, hogchoker 
2 0.00 0.05 
0:02 
0 128 11.50 116 139 
silver hake I 0.00 0.03 74 74 74 
.'1 s~t 
I 0.00 0.03 0.02 123 123 123 
back drum I 0.00 0.03 0.02 213 213 213 
red drum . I 0.00 0.03 0.02 52 52 52 
., 
stripeµ searobm I 0.00 0.03 0.02 65 65 65 
I • // nal<ed ~by I 0.00 0.03 0.02 33 33 33 feather Jenny I 0.00 0.03 0.02 58 58 58 
northern stargazer 1 0.00 0.03 0.02 88 88 88 




_______ ._:.-___::___:..:........._--- -- _-- -·-- --- ----·-.··_---_---=~--.:.-·.:-:·"' - . 
Tables 152-163: Station comments for both the Chesapeake Bay and tributary sampling by 
month. Comments are used to note unusual circumstances, concerns 
which may have occurred, or other items of interest which cannot be 
placed in some defined variable. No attempt has been made to correct any 
gramatical mistakes. 
A. The 'Stat. # or River Mile" refers to the actual station number if a 
random station, or the River & River Mile if a fixed station. The 
"Record Number" indicates a conse9utive number of comments for 
a given station. Due to the limited variable length, many 


















I YK960115 6 
~o 
YK960111 8 
'!1l YK960115 12 
·'./ YK960115 12 
I YK960115 17 







































NO SURFACE DO AND SALINITY AND NO BOITOM HYDRO DATA FOR THIS STATION. 
DUE TO HYDROLAB CUITING OFF AND NOT WORKING . 
IBIS STATION WAS A R.ETOW. 
HYDROLAB STOPPED WORKING. BOTIOM HYDRO DATA USED THERMOMETER AND. 
REFRACTOMETER NO BOITOM DO. NO SCOPE AND SECCHI DATA FOR THIS . 
THIS STATION. 
NO SECCHI DATA, NO SURFACE HYDRO DATA COLLECTED ONLY BOITOM TEMP. AND. 
SALINITY TAKEN . 
REFRACTOMETER WAS USED HYDROLAB OUT OF COMMISION. LATER DETERMINED. 
REFRACTOMETER WAS 4.0 PPT BELOW WHAT IT SHOULD BE. DH . 
SOME DEAD ANCHOVIES, HOGCHOKERS, CROAKERS, AND A GIZZARD SHAD . 
MOVED STATION DUE TO HEAVY ICE. 
HYDROLAB WORKING AGAIN. FLOATING ICE HEAVIER ABOVE IBE RAPPAHANNOCK. 
RIVER BRIDGE MOVED STATION 24 DUE TO HEAVY ICE. 
NO SURFACE AND BOITOM HYDRO DATA FOR THIS STATION AND SECCHI DATA. 
SOME DEAD JUVENILE CROAKER AND ANCHOVIES . 
IBERMOMITTER AND REFRACTOMETER USED FOR HYDRO INFORMATION. HYDROLAB NO. 
NOT WORKING. REFRACTOMETER WAS OFF 4 PPT. ALREADY CORRECTED TO . 
CORRECT DATA NO DO DATA FOR BOITOM AND/OR SURFACE.. 
NO DO DATA FOR IBIS STATION DUE TO HYDROLAB NOT WORKING. USED . 
IBERMOMEI:ER AND REFRACTOMETER FOR HYDRO DATA. REFRACTOMETER . 
HIT SOMETHING 4:22 INTO TOW .. 
FLOATING ICE SHEETS IN UPPER RIVER. 
ONLY BOITOM HYDRO WAS DONE DUE TO DEP11I OF 5 FEET OF WATER. 
NO DO FOR SURFACE HYDRO DATA. 
DID AN A VERA GE OF SET DEP11I RANGED FROM 57 TO 49 FEET OF WATER . 
ALL DATA TAKEN FROM STATION 115. STATION 12 AND STATION 115 WERE. 
ON TOP OF EACH OTHER ONLY 115 WAS DONE. 
NO ATMOS DATA TAKEN. 











































THIS STATION WAS NO CATCH 998. 
HAD HYDROLAB PROBLEMS ALL DA Y ... STIRRER WOULD RUN FOR A FEW MINlJfES . 
2 AND THEN CUT OFF . 
DEAD CRABS 6143, l DEAD 
NO SECCHI DATA COLLECTED AND HYDROGRAPHIC DATA TAKEN AT THIS STATION. 
2 THIS TOW WAS A 4 MINUTE TOW - STUCK- TICKLER CHAIN LOST NO WEAK LINK. 
3 ON BOARD BOAT. TIED AT BOTH ENDS. REPLACED WITH 44'CHAIN 3/16". 
4 WEAKLJNK. 
I DEAD FISH- 6143, 1 DEAD 
1 THIS STATION WAS A NO CATCH. 
I NO SCOPE DATA FOR THIS STATION. ONLY l CRAB CAUGHT AT THIS STATION. 
I 2 LARGE HOLES IN WINGS OF NET .... CHANGED NET . 
I NO BOITOM DO FOR THIS STATION DUE TO HYDROLAB PROBLEMS. COULD NOT. 
2 GET A STABLE READING BEFORE MACHINE CUT OFF . 
I THIS STATION WAS A NO CATCH. 
1 ENDING COMPASS DIFFERENT DUE TO TIDE/WIND CONTROLING DIRECTION OF BOAT. 
1 NO SURFACE HYDRO DATA FOR THIS STATION DUE TO DEPTH. 
I DEAD TONGUEFISH THOUGHTOUT THE ENTIRE DAY. 95% OF ALL TONGUEFISH WERE . 
2 DEAD. 
CAUGHT A POLE 1.5 MINUTES INTO THE TOW . 
THIS STATION WAS RETOW. HUNG IN THE FIRSTTOW2:39 MINUTES INTO TOW. 
NO HYDRO LAB ON BOARD BOAT AND SECCHI READING . 
NO HYDROLAB ON BOARD BOAT. ONLY BOITOM DATA TAKEN WITH THERMOMETER & . 
2 AND REFRACTOMETER. 
1 HATA AND ESTES BROUGHT HYDROLAB TO BOAT. 
2 NO SECCHI READING TAKEN FOR THIS STATION. 
1 STATION JNFORMATIOIN WAS COPIED FROM STATION 135. ALL SPECIES CODES. 
2 WERE COPIED ALSO . 
I NO HYDROLAB DATA FOR THIS STATION. 
2 NO SECCHI DATA TAKEN FOR THIS STATION. 
1 NO SURFACE HYDRO DATA FOR THIS STATION DUE TO DEPTH OF WATER 5 FEET. 
1 THIS STATION HAD SOME DEAD CROAKERS IN THE TOW. 
I THIS STATION HAD SOME DEAD CROAKERS IN THE TOW. 
2 NO SURFACE HYDRO DATA FOR THIS STATION DUE TO DEPTH OF ONLY 5 FEET. 
NO SURFACE HYDRO DATA FOR THIS STATION DUE TO DEPTH OF ONLY 6 FEET. 
SPCODE 3 IDENTITY CHECKED. -HATA. SPECIMEN PRESERVED .. 
COULD NOT FIND GREATER THAT 30 FEET OF WATER FOR THIS STATION. 
THIS STATION WAS A RETOWDUE TO DOOR FLIPPED AND CAUGHT A LOG. 
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::I) Table 154. March 1996 -
=I]} 
CL960315 68 
=:J) CL960315 68 CL960315 68 / CL960313 81 
CL960313 81 
=:J) CL960313 83 JA960318 5 
JA960318 8 
I JA960318 14 
' 
"=:J'\1 JA960318 18 ~ JA960319 21 
I JA960319 21 






I RA960304 8 YJ RA960304 9 RA960304 12 
\ 
RA960304 16 
RA960304 17 ~ RA960304 21 l J RA960304 22 






RA960305 R25 YJ/ RA960305 R25 YK960314 10 
YK960314 12 
.u) YK960314 15 
~-
YK960314 Y05 
YK960314 Y20 y 
~ yt ' 
' 










































DEPTH FELL OFF TO 17 IT IN LAST 40 SECONDS OF TIIE TOW . 
NO BOTIOM HYDROGRAPHIC DATA FOR THIS STATION, ONLY SURFACE WAS TAKEN. 
DUE TO DEPTI-1 OF 7 FEET . 
NO BOTIOM HYDRO AND NO ATMOSPHERIC DATA FOR IBIS STATION. 
NO SCOPE. 
NO BOTIOM HYDROGRAPHIC DATA TAKEN AT IBIS STATION. 
COULDN'T FIND 34 FEET OF WATER .. GOES FROM So+ FEET TO 28 IT OF WATER. 
IBIS STATION WAS A RETOW. ... HUNG AT 1:30 MINUTES. 
SURFACE DO READING HIGH (14.02) MACHINE WAS PROBABLY NOT STABLIZED. 
STATION 18 MARKED AS 8 ON MAP. -PJG. 
4 STATIONS WERE NOT COMPLETED DUE TO HUNG AT STATION 19 AND CABLE. 
HAD TO BE CUT. 1.5 HOURS LATER TIIE NET WAS RETRIEVED AND THE DAY . 
WAS CANNED. 
NO SCOPE RECORDED FOR IBIS STATION. 
APPOX. 6 DEAD ADULT CRABS AND LOTS OF DEAD TONGUEFISH . 
NO BOTIOM HYDROGRAPHIC DATA FOR IBIS STATION. 
DEAD 6143 AND NAKED GOBY. 
DEAD 6143 (2). 
DEAD 6141 (I) AND DEAD 151 . 
NO SCOPE TAKEN FOR THIS STATION. 
WIND SWITCHED TO IBE SOUTHWEST (2) DEAD 151. 
DEAD 147 (I) AND 614 (1) . 
2 DEAD CRABS, 10 DEAD 151 . 
2 DEAD CRABS AND I DEAD 51 . 
DEAD 39 (I). 
COULD NOT FIND 30+ FEET OF WATER. 
NO ENDING LAT OR LONGS FOR IBIS STATION. 
15-20 DEAD 151 
1-3 DEAD CRABS, DEAD 151, DEAD SILVERSIDE, DEAD OYSTERTOAD. 
DEAD 151 (10) AND (1) CRAB. 
PRINTER PROBLEMS ALLDAY.FORCE FEED PAPER IN. 
DEAD HOGCHOKERS ABOUT 3 . 
NO SURFACE HYDROGRAPHIC DATA FOR THIS STATION DUE TO DEPTH OF 5 FEET. 
HUNG AT 10 SECONDS ON GILL NET ST AKE . 
NO SECCHI DATA FOR IBIS STATION. 
10-20 DEAD TONGUEFISH . 

















































































I THIS STATION WAS A RETOW (FIRST TOW WAS NO CATCH) DID OVER . 
I THIS STATION WAS A RETOW MOVED STATION TO BACKUP STATION 11 . 
I DEAD 6143 (27) AND 6141 (2) .. 
I DEAD 6143 (5). 
I 7 DEAD ADULT FEMALE (6143) CRABS. 
I DEAD 614 (2). 
I DEAD 6143 (3) . 
1 DEAD 6143 (30) AND 6141 {I). 
1 THIS STATION WAS A RETOWDONE 3 TIMES. 
I NO TRA WLABLE DEPTH WITHIN STRATUM RANGE (30-42 FI) . 
2 DEPTH DROPPED QUICKLY FROM 27 TO 56 FT. -THIS STATION WAS SAMPLED. 
3 IN 23 FT .. 
1 5 DEAD 6143. . 
I STATION 16 WAS USED BECAUSE STATION 15 (THE ORIGINAL STATION) WAS. 
2 IN A CABLE CROSSING AREA. 
3 ESTIMATED SEX RATIO FOR SPCODE 614 IS 17 MALES(6141):24 FEMALES(6142). 
I BACKUP STATION 19 WAS TN MIDDLE OF RESERVE FLEET-MOVED STATION TO. 
2 BELOW THE FLEET - TORE NET ON LOTS OF ROCKS - NOT A GOOD PLACE . 
3 TO TOW. MOVED STATION BACK UP ABOVE FLEET TO NEAR ORIGINAL STATION. 
I NO SURFACE HYDRO TAKEN DUE TO DEPTH. 
I I DEAD 6143 . 
I SURFACE D.O. DOES NOT SEEM CORRECT- WAY TOO LOW. 
1 I DEAD 6141. 
I TACOMETER IS NOT WORKING . 
I 5 DEAD 6143 . 
I NO SURFACE HYDRO INFORMATION FOR THIS STATION DUE TO DEPTH 7 FEET. 
I THIS STATION WAS A RETOW. ... FIRST TOW HUNG AT 2:30 MINUTES INTO TOW. 
I NO DATA FOR THE SCOPE. JOY'S FAULT. 
I 27 DEAD 6143 AND I DEAD 6142. 
I 10 DEAD 6143 AND I DEAD 6141 . 
I DEAD 6143 (3). 
1 CAUGHT AN EEL POT. 
I NO SURFACE HYDRO TAKEN DUE TO DEPTH. 
I NO SECCHI READING TAKEN. 
I DEAD 6143 {I). 
I DEAD 6143 (I) AND 6141 (I) . 
I CAUGHT A CRAB POT. 
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BROKE TICKLER CHAIN @WEAK LINK I DEAD 6143 . 
2DEAD6143. 
DEAD HORSESHOE CRABS, DEAD WELKS, AND DEAD 6143 (NO# WRITIEN DOWN) . 
PRINTER STILL MALFUNCTIONING. NEED TO REPAIR THE ROLLERS OR REPLACE. 
WITH A DOT MATRIX PRINTER . 
SURFACE DO READING ... TOO HIGH. 
SURFACE DO READING ... TOO HIGH. 
I DEAD6143. 
I DEAD6143. 
GPS NOT WORKING USING LORAN COORDINATES . 
GPS COORDINATES FOR THIS STATION. 
I DEAD6143. 
NO SECCHI DATA COLLECTED FOR THIS STATION. 
NO SCOPE RECORDED FOR THIS STATION ... SNAG AT 4:49 MIN (BUMP). 
HIT SOMEfHING @ 3:30 MINUTES . 
I DEAD6143. 
ENDING DEPTH OF 53 FEET . 
THIS STATION WAS A RETOW. 
DEPTH STARTED OUT IN 58 FTTO 33 FT OF WATER .. AVERAGED THE DEPTH (46). 
STATION DATE IS WRONG - 19960545 - NEED TO BE CHANGED. 
LORAN COORDINATES ... GPS NO WORKING. 
THIS STATION WAS A RETOW. 
MOVED STATION FROM ORIGINAL COORDINATES 10 FT DEEP. 
2:43 MIN TOW, HAULED BACK WITH 2: 17 MIN TO GO . 
Cornrrent 
I THIS STATION WAS A RETOW .... HUNG ON SOMETHING. 
I TUB OF JELLIES . 
I I BIN JELLY AND SPONGE ... CAUGHT 2 SP.CODE 998 (STRIPED BASS???). 
I NO SECCHI DATA FOR THIS STATION. 
I DEPTH DROPPED TO 27 FEET INCREASED SCOPE TO 85 FEET . 
I NOCATCH. 
I NOCATCH. 
I DONE OVER MIS-COUNTED CABLE . 
I USED HYDRO INFORMATION FROM STATION 38. STATION LESS THAN 1/4 MILE. 
2 FROM EACH OTHER. 
I THIS TOW WAS 15 SECONDS OVER. 
I CAUGHT 2 SPECIES CODE 998 . 
I CAUGHT SMALL JUVENILE ENTERED AS 998 (STRIPED BASS ???) . 
I THIS STATION WAS A RETOW. STATION IS 1/2 MILE DOWN FROM STATION. 
I MOVED STATION FROM ORGINAL SITE IN CABLE CROSSING AREA. 
2 TODD MATHES NEEDS TO LOOK AT BLUE CATFISH .. 
3 SP CODE 995 (MORONE SP) . 
I THIS STATION WAS A RE.TOW. 
I ONLY BOTrOM DATA TAKEN FOR THIS STATION DUE TO DEPTH OF ONLY 5 FEET. 
2 CROAKER AND SPOT MIXED IN SOME OF THE CATCHES . 
3 PAN 99 TOTAL# FOR SP.CODE 31 AND 32, CALCULATED FROM MEASURED SUB. 
4 SAMPLE PROPORTION .. 
I SMALL FISH <30 MM ENTERED AS CROAKER ARE PROBABLY SPOT . 
I SURFACE AND BOTrOM HYDRO DATA HAVE THE SAME READINGS. 
I NO SURFACE SALINITY RECORDED FOR THIS STATION. 












































































FULL BIN OF JELLIES . 
V3 BIN FULL OF JELLIES . 
1/4 OF THE BIN FILLED WITI-I 1RASH AND JELLIES . 
NO SALINITY FOR SURF ACE AND BOITOM . 
V3 BIN FILLED WIIB JELLIES . 
BIN 7J3 FILLED WIIB JELLIES . 
NO SALINITY FOR SURF ACE AND BOITOM. 
NO SALINITY FOR SURF ACE AND BOITOM . 
BIN 1/2 FULL OF JELLIES . 
BIN 3/4 FULL OF JELLIES . 
I BIN FULL OF JELLIES . 
NO SALINITY FOR SURFACE AND BOITOM. 
BIN V3 FILLED WIIB JELLIES AND GRASS . 
I BIN FULL OF JELLIES . 
TOW DURATION AN ESThvJATE ... LORAN/CLOCK FAILURE. 
NET TOO HEAVY TO PULL ON BOARD ... RELEASE AND REfOW AND RELOCATE. 
DEP1H DROPPED OFF SOME ... A VERA GED B01H DEP1HS .. 
IBIS STATION WAS A REfOW ... OONE 3 TIMES. 
DIFFERENT LOCATION FROM ORIGINAL.ORIGINAL SITE IN COAL YARD SHOULD. 
BE DELETED FROM DATABASE. . .BACKUP 8 ON BRIDGE TUNNEL DELETE FROM DATA. 
BASE...DELETE REFERENCE NUMBER . 
11-f!S STATION WAS A RETOW. MEASURED ALL FISH BY HAND ... BOARDS NOT. 
NITT WORKING .. 
MOVED STATION DUE TO RES1RICTED AREA CABLE. 
GPS NITT WORKING ... USED LORAN COORDINATES FOR TI-IIS STATION. 
NO ENDING COORDINATES FOR IBIS STATION. THIS STATION HUNG ON SOMEfHIN. 
IN IBE LAST SECOND OF IBE TOW. STATION WAS NITTA REfOW. 
MEASURED ALL FISH BY HAND. BOARDS NITT WORKING . 
SURVEYOR 3 WOULD NOT TURN ON ONCE WE oar UP TO IBE RAPPAHANNOCK USED . 
IBE SCOUT ON IBE RAPPAHANNOCK STATIONS .. 
IBIS STATION WAS A BACKUP FOR STATION 1. STATION I WAS IN THE MIDDLE. 
OF SARAH'S CREEI<...STATION 2 WAS SUBSTITUTED FOR STATION I . 
3/4 OF THE BIN FILLED WITI-I 1RASH AND JELLIES ... 
BUMP IN 3 MIN INTO TOW. 7J3 OF IBE BIN WAS FILLED WIIB JELLIES .... 
NO WIND DIRECTION AND/OR WINDSPEED RECORDED FOR THIS STATION. 
MOVED STATION OOWNSTREAM .. COULD NITT FIND 30 FT OF WATER . 
IBIS STATION WAS A RETOW. 
IBIS STATION WAS A RETOW ... STARTED AFTER DOOR WENT INTO IBE BOITOM. ... 
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ENDING COMPASS 270 DEGREES . 
DROPPED OFF TO 34' (OUf OF RANGE) 3:30 MINUfES INTO THE TOW. 
RED TIDE AT- IBIS STATION ... BUf IT DID NOT EFFECT THE CATCH. 
OPERATOR ERROR ... NO ENDING COORDINATES FOR IBIS STATION. GPS NOT. 
WORKING RIGHT ... PAUL PUSHED IN THE WRONG BUfTON. 
NO SECCHI DATA TAKEN FOR THIS STATION. 
ONLY BOTTOM HYDROGRAPHIC DATA TAKEN FOR THIS STATION DUE TO DEPTH OF. 
6 FEET OF WATER. 
NO SURFACE HYDRO DATA FOR IBIS STATION DUE TO DEPTH OF 6 FEET OF WATER. 
STATION I IS FROM BACKUP STATIONS. 
THIS STATION WAS A RETOW (HUNG ON SOMETHING). 
NIBBLE AT 2:30 MINUfES INTO THE TOW . 
NO SECCHI DATA FOR TI-IIS STATION. 
DO PROFILE .... 4.2 METERS DO GOES UP . 
DO PROFILE .... DO GOES UP AT 2.5 METERS. 
NO SECCHI DATA COLLECTED FOR THIS STATION. 
NO SECCHI DATA COLLECTED FOR IBIS STATION. 
DO PROFILE ..... 60'-0. I, 48'-0.5, 36'-0.7, 24'-l.8, 12'-4.8, 6'-9.15 . 
DO PROFILE .... DO GOES UP AT 18' (2.5). 
AVERAGED BOTI-J DEPTH AND SCOPE 44 TO 56 FEET ..... 
DO RISES AT 5.2 METERS. 
NIBBLE IN THE LAST IO SECONDS OF THE TOW . 
THIS STATION WAS A RETOW ... NET HUNG ON FIRST TOW. 
THIS STATION WAS A RETOW ORGINAL STATION WAS STATION 11 CHANGED STATIO. 
TO STATION 12. 
ONLY SURFACE HYDROGRAPHIC DATA WAS COLLECTED FOR THIS STATION DUE TO. 
ONLY 6 FEET OF WATER. 
BIN FULL OF JELLIES . 
BIN 1/4 FULL OF JELLIES . 
BIN 3/4 FULL.OF JELLIES. 
1/2 BIN FULL OF DEBRIS . 
DID NOT USE ENDING COORDINATES .... WRITTEN DOWN WRONG.JOY. 
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Table 160. <e: 
September 1996 
Cornrrent <1::: 
CL960912 20 I VESSEL SPEED 2.2 KNITTS . 
(~ CL960920 24 I MOVED STATION APPOX. 0.5 MILE EAST .. SELECTED COORDINATES WERE IN. CL960920 24 2 ARTIF!AL REEF AREA .. 
CL960920 26 I NO SECCHI DATA FOR THIS STATION. 
CL960912 34 I VESSEL SPEED 2.2 KNITTS . 
~'= CL960920 39 I 00 IS PROBABLY TOO HIGH . CL960916 43 I 35 FT = 1.46 00 
CL960916 44 I Nor VERY MANY FISH . 
CL960909 67 I ONLY BOTIOM HYDRO WAS DONE FOR THIS STATION DUE TO DEPTI-I OF 6 FEET. <~ CL960912 84 I THIS STATION WAS A RETOW. 
CL9609I2 84 2 ONLY BaITOM HYDRO DATA WAS COLLECTED DUE TO DEPTH OF 5 FEET. 
CL960912 84 3 VESSEL SPEED 2. I KNITTS . 
(~ 1A960912 I I THIS STATION WAS A RETOW DUE TO TICKLER CHAIN HOOKED TO THE SAME DOOR. 
1A960912 I 2 VESSEL SPEED 2.8 KNITTS . 
1A960912 I 3 TOW DISTANCE IS QUESTIONABLE. .. BEGINNING LAT MIGHT HAVE BEEN WRITTEN. 
1A960912 I 4 DOWN WRONG. ~ 1A9609I2 3 I VESSEL SPEED 2.8 KNITTS . 1A9609I2 5 I THIS STATION WAS A RETOWDUE TO GILL NET ... RETOWCAUGHT A Lor OF ROCKS. 
1A960912 5 2 AND SPONGES ALor OF TAUTOGS AND A BIG CUTLASSFISH. (t:: JA960912 5 3 VESSEL SPEED 2.6 KNITTS . JA960911 12 l NO MEASUREMENTS FOR SPECIES CODE 151...SUBSAMPLE ONLY A COUNT OF WHAT. 
JA96091 l 12 2 WAS TOSSED. 
1A96091 l 14 I THIS STATION WAS A RETOW. (~ JA96091 l 23 1 NO MEASUREMENTS FOR SPECIES CODE 151...SUBSAMPLE TAKEN COUNT WAS TAKEN. 
JA960912 JOI 1 VESSEL SPEED 2.6 KNITTS . 
1A960912 105 I VESSEL SPEED 2.2 KNITTS . 
JA96091 I 124 1 NO ENDING LAT OR LONGS FOR THIS STATION .... ('=: RA960916 6 1 32 FT= 1.22 00 
RA960916 7 1 37 FT= 1.49 DO 
RA960913 10 1 VESSEL SPEED IS 2.5 KNITTS . 11:: RA9609I6 II I 14 FT= 1.46 DO RA960916 14 I 37 FT/.66 00 
RA9609I6 15 1 54 FT/ .68 DO 
RA960916 R02 1 6FT/l.42DO (~ RA9609I6 RIO 1 45 FT/0.700 
RA960913 Rl5 I VESSEL SPEED 2.9 KNITTS. 
RA960913 R25 I VESSEL SPEED 2. 7 KNITTS . 
RA960913 R30 I VESSEL SPEED 2.6 KNITTS . ~ YK960909 I I NO MEASUREMENTS FOR SPECIES CODE 103. ONLY A COUNT OF WHAT WAS TOSSED. YK960905 4 I NO ENDING LAT OR LONGS FOR THIS STATION ... STATION WAS 2.5 MINUTE TOW. 
YK960905 4 2 DUE TO A HANG ... UNSURE AT FIRST WHETHER OR Nor TO KEEP THE CATCH . 
(~ YK960909 6 I ALL STATION INFORMATION WAS COPIED FROM STATION 102. STATION 6 WAS. 
YK960909 6 2 Nor DONE. STATIONS WERE TOP OF EACH OfHER. ALL SPECIES CODES AND. 
YK960909 6 3 LENGTHS WERE COPIED ALSO . 
YK960909 7 I NO BOTIOM DO RECORDED FOR THIS STATION. (~ YK960904 9 1 HYDRO INFORMATION COLLECTED WAS APPOX. 1/4 MILE FROM STATION .. 












































THIS STATION WAS A RETOW. NOT ENOUGH SCOPE OUT. 
LENGTHS WERE TAKEN AND RECORDED BACK AT THE LAB-MIM. 
NO AIR TEMPERATURE FOR THIS STATION .. 
TOW DURATION WAS ESTIMATED. 
DEPTH WENT TO 43 FEET AND BACK UP TO 40 FEET .. 
THIS STATION WAS A RETOW. 
NO SCOPE TAKEN FOR THIS STATION. 
DEPTH WENT TO 77 FT THEN BACK UP TO 31 FT. SCOPE ADJUSTED ACCORDINGLY . 
NO BOTIOM HYDRO FOR THIS STATION DUE TO DEPTH OF 5 FEET. 
NO SCOPE DATA WRITTEN DOWN . 
NO SCOPE DATA TAKEN FOR THIS STATION. 
A LARGE NUMBER OF BLUE CATFISH WERE CAUGHT AT THIS STATION. 
NO SCOPE DATA WAS NOT TAKEN FOR THIS STATION. 
NO SCOPE DATA FOR THIS STATION. 
PAN 199 FOR6141 AND 6142 WERE ESTIMATED FROM PAN 104 RATIO .. 
NO MEASURED SAMPLE FOR SPECIES CODE 614, ONLY DUMPED SAMPLE COUNTED. 
NO MEASURED SAMPLE FOR SPECIES CODE 614, ONLY DUMPED SAMPLE COUNTED. 
NO MEASURED SAMPLE FOR SPECIES CODE 151, ONLY DUMPED SAMPLE COUNTED. 
NO SECCHI DATA FOR THIS STATION. 
NO MEASURED SAMPLE FOR SPECIES CODE 614, ONLY DUMPED SAMPLE COUNTED . 






CL961 I05 30 
CL961105 45 
CL961105 45 
CL961 I05 48 
CL961 I05 48 
CL961105 80 
CL961 I05 80 








JA961 I 13 23 
JA961 I 13 23 
JA961 I 12 Jl3 
JA961113 124 















































































NO SECCHI DATA FOR THIS STATION. 
NO SECCHI DATA FOR THIS STATION. 
Comment 
SURFACE AND BOTTOM DO READINGS NOT EXCEPTABLE ... MACHINE IS WACKCO. 
NO BOTTOM DO READING FOR THIS STATION DUE TO MACHINE NOT GIVING. 
ACCURATE READINGS. 
NO SURFACE DO READING FOR THIS STATION DUE TO MACHINE NOT GIVING. 
ACCURATE READINGS. 
NO SURFACE AND BOTTOM DO READINGS FOR THIS STATION DUE TO THE MACHINE. 
NOT GIVING ACCURATE READINGS. 
HYDROLAB IS NOT WORKING THEREFORE NO READINGS FOR THE BOTTOM At~D NO DO . 
FOR THE SURFACE. 
SWITCHED TO THE BACKUP HYDROLAB . 
TOW WAS CUT 20 SECONDS SHORT OF 5 MINUTES DUE TO BARGE . 
THIS STATION WAS BACKUP STATION 7. 
THIS STATION WAS BACKUP STATION 8 . 
THIS STATION WAS A RETOW. USED BACKUP STATION 19. 
NO MEASUREMENTS FOR SPECIES CODE 6141..JUST A SUBSAMPLE. 
OFF STATION A LITILE. .. ORGINAL STATION IN FERRY CHANNEL. 
CUT SHORT TOW TIME BY 6 SECONDS DUE TO A SNAG: 
SP CODE 216 WAS BROUGHT BACK TO THE LAB TO BE IDENTIFIED .. 
NO SECCHI DATA TAKEN FOR THIS STATION .. 
30 FEET OF WATER DOES NOT EXIST ..... 
THIS STATION WAS A RETOW. 
NO ENDING LAT OR LONGS FOR THIS STATION DUE TO A SNAG .... 
FORGOT TO WRITE IT DOWN . 
THIS STATION WAS NOT DONE IN A SELECTED SITE BECAUSE PAUL THOUGHT. 
WE ALREADY DID IT .... . 
ENGINE RPM WAS 800 ... NOT IOOO RPMS .... 
OPERATOR ERROR DID NOT FIND 35 FT OF WATER ... MAX DEPTH OF 30 FT .. 
THIS STATION WAS A RETOW. 
Comment 
I ALL FISH UNDER SPECIES CODE 29 ARE QUESTIONABLE . 
I SP CODE 35 WAS IDENITFIED AS RED DRUM .... CODE IS CORRECT. 
I NO SECCHI DATA FOR IBIS STATION. 
1 THIS STATION WAS A RETOW DUE TO BOAT COMING IN ..... 
I THIS STATION WAS A RETOW .... NOT DEEP ENOUGH ON THE FIRST TOW. 
I NO SECCHI AND SCOPE DATA RECORDED FOR THIS STATION. 
I NO HYDROLAB DATA FOR THIS STATION DUE TO HYDROLAB BATTERIES RAN OUT. 
2 AND NO EXTRA BATTERIES ON BOARD.... . · 
3 THIS STATION WAS BACKUP STATION 15 . 
I DEPTH WAS FLUCTUATING BETWEEN 19 TO 12 BACK TO 19, 20, 22 SPOIL AREA. 
2 3 MINUTES INTO TOW. 
I THIS STATION WAS BACKUP STATION 19. 
I BACK UP STATION. REGULARLY STATION IN RESERVE FLEET. 
2 IBIS STATION WAS A RETOW DUE TO CATCHING 2 CRAB POTS IN THE NET. 
I NO SECCHI DATA FOR IBIS STATION. 
I IBIS STATION WAS DONE 3 TIMES. FIRST 2 TOWS WERE HANGS .... 
I NO SECCHI DATA FOR IBIS STATION. 
I STATION MOVED DO\VNRIVER- TOO NEAR FIXED STATIONl25. -PJG. 
I CONFIRMED CATCH OF BLUE CATFISH. SAVED AND RETURNED TO LAB. -PJG. 
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Vessel 
VL = Virginia Lee 
PA = Pathfinder 
LA= Langley 
BR= Brooks 
RE = Restless 
JS = Capt. John Smith 
FH = Fish Hawk 
Gear Type 
1 O = Unlined/No Tickler 
33 = Lined/No Tickler 
43 = Unlined/Tickler 
OT= 16' Nets 
70 = Lined/Tickler 
108 = Lined/Tickler/China-V 
Sampling System 
F = Fixed 
R = Random 
C = Combination 
System 
YK = York River 
RA = Rappahannock River 
JA = James River 
CB = Chesapeake Bay 
MB = Mobjack Bay 
PK = Piankatank River 
AT = Atlantic Ocean 
VIMS Juvenile Fish Trawl Survey 
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Gear Type is 30 foot otter trawl if not specified. 
Figure 1. Sampling system, design, and gear changes for the VIMS trawl survey, 1955-1996. 
Figures 2-14 Stations sampled in 1996 by month. 
Notes: A. Due to LORAN distortion at upriver stations and to 
computer software control of the placement of figures on 
these maps, the locations shown may vary slightly from 
the actual stations occupied. For exact coordinates refer 
to Tables 2-13 (rivers) and 14-25 (bay). 
B. A single \\tinter survey was conducted in February for the 
Chesapeake Bay to represent the period from January through 
March 1996. 
C. The Squares represent the non-random fixed locations. 
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NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
139 
BAY - UPPER 
BAY - LOWER 
BAY - BOTIOM 
Figure 3. 
TRAWL SURVEY STATION LOCATIONS 
FEBRUARY, 1996 
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NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
140 
BAY - LOWER 
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NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
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ii ~ A eAY-TOP 
~ 
17 ~ BAY-UPPER 
eAY - LOWER 
eAY - BOTIOM 
Figure 5. 
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NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
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BAY - LOWER 
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TRAWL SURVEY STATION LOCATIONS 
MAY, 1996 
~ 43 42 




BAY - UPPER 
2B 31; 











NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
143 
13 
BAY - BOTIOM 
------------·-·-----· ·-----· ·-~ -·----~--- --~-- -·---- -~-
Figure 7. 
TRAWL SURVEY STATION LOCATIONS 
JUNE, 1996 
35 . 43 46 42 
41 
45 
BAY - UPPER 
32 




NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
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:;j) Figure 8. 
=/;,} TRAWL SURVEY STATION LOCATIONS 




















42 46 .:· u 
41 
PAY - UPPER 
-:;:1,:, 






NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
145 
PAY - BOTIOM 
. --·······--·····-----------------
Figure 9. 
TRAWL SURVEY STATION LOCATIONS 
. AUGUST, 1996 
RAPPNWJNOCK 1 
38 











NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
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48 BAY - UPPER 
BAY - LOWER 

































I i :>i. 
, 
--< 
i i ' 
'j\ 
/ 





























NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
147 
BA.Y - UPPER 
BA.Y - LOWER 
08 
BAY - BOTTOM 
Figure 11. 


















NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 





B6tY - LOWER 
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NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
149 
BA.Y - LOWER 
BA.Y - BOTIOM 
Figure 13. 







;JBAY - TOP 
BAY - UPPER 
BAY - LOWER 
08 07 
NOTE: BOXES INDICATE FIXED RIVER MILE STATIONS, 
NUMBERS INDICATE RANDOM STATIONS 
150 
BAY - B01TOM 
~) Figure 14. 
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NOTE: Fixed Stations are Non - Random, Located at Selected River Miles, 





































Geographic distribution, by month, of selected species. Density 
values represent total number of specimens caught. 
Due to LORAN distortion at upriver stations and to computer 
software control of the placement of figures on these maps , the 
locations shown may vary slightly from the actual stations 
occupied. For exact latitude and longitude refer to Tables 2-25. 
A single winter cruise was conducted in February for the 
Chesapeake Bay during the period from January through March 
1995. 
For purposes of clarity, if a second tow was performed at a 
given station, the second tow will be offset two minutes north 
and two minutes east from the original coordinates. 
The brief and long-fin squid are presented under one heading as 
"Squid Species". The three species of penaeid shrimp are also 
combined. Three of the blue crab categories (male, juvenile 
female, and adult female) are shown independently, as well as 
summed, "All Crabs". 
153 
Alewife, 1996 
MARC~~ ~ $1 ~ t 
(j} 






















































r; ) i 
NUMBER CAUGHT: 





8 = 1 to 9 EB = 1 0 to 99 el = 100 to 999 O = 2. 1,000 









American Eel, 1996 
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NUMBER CAUGHT: 
American Shad, 1996 
NOVEMBER 



























8 = 1 to 9 EB = 1 0 to 99 el = 1 00 to 999 c; = 2. 1,000 


















































Atlantic Menhaden, 1996 
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JUNE 
NUMBER CAUGHT: 8 = 1 to 9 EB = 10 to 99 €fl = 100 to 999 @ = ..2. 1,000 
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Atlantic Silverside, 1996 
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NUMBER CAUGHT: 
Atlantic Silverside, 1996 
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NUMBER CAUGHT: 
Black Sea Bass, 1996 
~ 




















































































Blackcheek Tonguefish, 1996 
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. NUMBER CAUGHT: 8 = 1 to 9 EB = 1 0 to 99 €B = 1 00 to 999 
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Blackcheek Tonguefish, 1996 
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Blue Catfish, 1996 
8 = 1 to 9 EB= 10 to 99 €ti = 100 to 999 
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Blue Catfish, 1996 






Blue Crab Juvenile Female, 1996 
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Blue Crab Juvenile Female, 1996 
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Blue Crab - Adult Female, 1996 
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NUMBER CAUGHT: 8 = 1 to 9 ffi = 1 0 to 99 EB = 1 00 to 999 
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Blue Crab - ALL, 1996 
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NUMBER CAUGHT: 8 = 1 to 9 EB = 10 to 99 EB = 100 to 999 = = 2 1.000 
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NUMBER CAUGHT: 8 = 1 to 9 EB = 1 0 to 99 €f:l = 1 00 to 999 
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Northern Puffer, 1996 
































































































NUMBER CAUGHT: 8 = 1 to 9 EB = 1 0 to 99 €9 = 100 to 999 ;; = .2. 1,000 
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8 = 1 to 9 EB = 10 to 99 EB = 100 to 999 C = 2. 1,000 
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NUMBER CAUGHT: 8 = 1 to 9 EB = 10 to 99 EB = 100 to 999 c= = ..2. 1,000 
































Smallmouth Flounder, 1996 
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Spotted Hake, 1996 
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Squid Species, 1996 
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Squid Species, 1996 
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Striped Bass, 1996 
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NUMBER CAUGHT: 8 = 1 to 9 EB = 1 0 to 99 
€B = 100 to 999 CD= 2.1,000 
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White Catfish, 1996 














NUMBER CAUGHT: 8 = 1 to 9 EB = 10 to 99 €B = 100 to 999 = = 2. 1,000 















































































These figures represent all specimens of each species sampled in 
1996. 
The y axis represents the total number caught for each size class 
(in mm). 
For curve smoothing, the values plotted are a moving average of 
three of the number of fish caught at each millimeter length 
group; therefore fractional values can occur. 
The bottom plot on each page is a summary of all fish for the 
entire year. 
The values to the right of the month name on each plot represent 
the inclusive dates of the cruises during the month, in format 
year-month-day. 
The catch per haul data presented here should not be used as a 
young-of-year (YOY) index. No distinction has been made in 
these calculations between YOY and older fish. 
The brief and long-fin squid are presented under one heading as 
"Squid Species". The three species of penaeid shrimp are also 
combined. Three of the blue crab categories (male, juvenile 
female, and adult female) are shown independently, as well as 
summed, "All Crabs". 
224 
Figure 50. Alewife, 1996 ~~-
~f 
f' )) JANUARY 960111 -960118 
> NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE o.o NO. HAULS 52 MIN. SIZE 
r CAT,/HAUL 0 MAX. SIZE ~· ). 
'' l ~ Mo~~ FEBRUARY 960201 - 960226 NO. CGHT. 12 MEAN SIZE 104.2 ~:./ NO. MEAS. 12 S.E. SIZE 11.1 ~ ~ NO. HAULS 91 MIN. SIZE 71 0.4 CAT./HAUL 0.1 MAX. SIZE 216 0.0 
,;/ 
''l ))A I'\ MARCH 990304 - 960322 NO. CGHT. 21 MEAN SIZE 108.6 NO. MEAS. 21 S.E. SIZE 4.4 NO. HAULS 71 MIN. SIZE 71 1.0 00 00 0 CAT./HAUL 0.3 MAX. SIZE 152 
~) o.o I 
''l ~~ APRIL 960403 - 960418 >/ NO. CGHT. 2 MEAN SIZE 105 NO. MEAS. 2 S.E. SIZE 5 ,, NO. HAULS 106 MIN. SIZE 100 0.2 CAT./HAUL - 0 MAX. SIZE 110 o.o 
''l ~ MAY 960500 - 960509 NO. CGHT. 2 MEAN SIZE 125 J:· NO. MEAS. 2 S.E. SIZE 0 NO. HAULS 106 MIN. SIZE 125 0.4 CAT./HAUL 0 MAX. SIZE 125 0.0 
jr 





NO. CGHT. 7 MEAN SIZE 71.+ 
NO. MEAS. 7 S.E. SIZE 3.2 
J' NO. HAULS 108 MIN. SIZE 63 
0.5 
CAT./HAUL 0.1 MAX. SIZE 85 
o.o 
''l ~ AUGUST 960801 - 960814 ,'.· NO. CGHT. 2 MEAN SIZE 87 NO. MEAS. 2 S.E. SIZE 1 NO. HAULS 108 MIN. SIZE 86 0.4 CAT./HAUL - 0 MAX. SIZE 88 0.0 I 
~f, 
''l fJ~p SEPTEMBER 960904 - 960920 > NO. CGHT. 18 MEAN SIZE 87.3 NO. MEAS. 18 S.E. SIZE 1.8 NO. HAULS 107 MIN. SIZE 75 JJ: 1,5 CAT./HAUL 0.2 MAX. SIZE 100 0.0 
0' l 
~! 
OCTOBER 961002 - 961016 
NO. CGHT. 3 MEAN SIZE 95.3 
NO. MEAS. 3 S.E. SIZE 2.8 11· NO. HAULS 108 MIN. SIZE 92 {1 CAT./HAUL - 0 MAX. SIZE 101 1 
0,4 
o.o I 
''l rn ~ ~ NOVEMBER 961104 - 961113 r· NO. CGHT. 7 MEAN SIZE - 109.9 NO. MEAS. 7 S.E. SIZE 7.9 NO. HAULS 107 MIN. SIZE 80 0.2 CAT./HAUL 0.1 MAX. SIZE 138 
,) o.o I 
,,I A DECEMBER 961202 - 961211 NO. CGHT. 151 MEAN SIZE - 111.9 NO. MEAS. 151 S.E. SIZE 1.2 NO. HAULS 105 MIN. SIZE 67 ~\ 3.5 CAT./HAUL - 1.4 MAX. SIZE 145 {!, , o.o 
''l A,. JAN - DEC 960111 - 961211 NO. CGHT. 226 MEAN SIZE 107.2 'i NO. MEAS. 226 S.E. SIZE 1.3 NO. HAULS - 1176 MIN. SIZE +7 ,. 4.0 CAT./HAUL - 0.2 MAX. SIZE 216 o.o 1 I I 
0 100 200 300 




Figure 51. American Eel, 1996 
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JAtJ - DEC 960111 
NO. CGHT. - 1 11 6 
NO. MEAS. - 111 6 
NO. HAULS - 1176 




































































































































Figure 52. American Shad, 1996 
I ~ 
JANUARY 960111 
- 960118 o.o NO. CGHT. 0 MEAN SIZE 
~: 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 52 MIN. SIZE CAT./HAUL 
- 0 MAX. SIZE 





- 960322 NO. CGHT. 19 MEAN SIZE 113.3 
A 
NO. MEAS. 19 S.E. SIZE 5.2 
~I· 
0.5 
D NO. HAULS 71 MIN. SIZE 90 o.o CAT./HAUL 0.3 MAX. SIZE 167 I 
''l M~ ~ APRIL 960403 - 960.!18 I NO. CGHT. 4 MENJ SIZE - 110.5 ~· NO. MEAS. 4 S.E. S!ZE 5.5 0.2 NO. HAULS 106 MIN. SIZE 99 o.o CAT./HAUL - 0 MAX. SIZE 125 
~- ''l ~ ~ MAY 960500 - 960509 NO. CGHT. 2 MENJ SIZE 135 NO. MEAS. 2 s.E. siz::: 1+ 0.2 NO. HAULS 106 MIN, SIZE 121 0.0 CAT./HAUL - 0 MAX. SIZE 149 b::!) JUNE 960603 
- 960610 o.o NO. CGHT. 0 MEAN SIZE 
NO.,MEAS. 0 S.E. SIZE I 1. ~. NO. HAULS 107 MIN. SIZE 
CAT./HAUL 
- 0 MAX. SIZE 
''l ot~~o JULY 960702 - 960724 NO. CGHT. 13 MENJ SiZC: 75.2 NO. MEAS. 13 S.E. SIZE 2.1 0.7 NO. HAULS 108 MIN. SIZE 61 o.o CAT./HAUL 0.1 MAX. SIZE 88 
I 
''l ~ AUGUST 960801 - 960$14 I I fJO. CGHT. 3 MEAN SIZE 103.3 NO. MEAS. 3 S.E. SIZE 0.3 fJO. HAULS 108 MIN. SIZE 103 0.5 CAT./HAUL - 0 MAX. SIZE 104 o.o I I 
''] ~ SEPTEMBER 960904 - 960920 NO. CGHT. 1 MEAN SIZE 117 NO. MEAS. 1 S.E. SIZE NO. HAULS 107 MIN. SIZE 117 0.2 CAT./HAUL 0 MAX. SIZE 117 o.o 
''] 961002 961016 ~ OCTOBER -NO. CGHT. 6 MEAN SIZE 103.8 NO. MEAS. 6 S.E. SIZE 2.2 NO. HAULS 108 MIN. SIZE 97 0.4 CAT./HAUL 0.1 MAX. s1z:: 112 o.o I 
''] ~ ~ NOVEMBER 961104 - 961113 NO. CGHT. 2 MEAN SIZE 91 NO. MEAS. 2 S.E. SIZE 9 NO. HAULS 107 MIN. SIZE 82 0.2 CAT./HAUL 0 MAX. SIZE 100 0.0 
"l DECEMBER 961202 - 96121 i 
~oA 
NO. CGHT. 27 MEAN SIZE 95.2 
~{\· 
NO. MEAS. 27 S.E. SIZE 4.9 
NO. HAULS 105 MIN. SIZE 62 
0.7 
0 Q CAT./HAUL 0.3 MAX. SIZE 158 o.o I I 
''l JAN - DEC 960111 - 961211 ~ NO. CGHT. 78 MEAN SIZE 99.3 NO. MEAS. 78 S.E. SIZE 2.7 NO. HAULS 1176 MIN. SIZE 61 2.0 CAT./HAUL 0.1 MAX. SIZE 167 o.o c:v(> 0 !\ I 0 100 200 
LENGTH (mm) 
227 
Figure 53. Atlantic Croaker, 1 996 
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0.0 .l-..c.~'.'...__--,-~---,-----ir-----r---,----
:::: l /\A . A"' 
o.ol--.L~:__ _____ _:::,,,,f----.----""--"""T----,----
::::1 fJviAn 
0.0 .L.C::-_ ~~I ---,----.-------.----, 
~::::1 ~ 
0.0 l--~""----~----..:::=-,,1----.,.-"--==~'r-----,--'--="""-,1 


































































































































































































































































~~' Figure 54. Atlantic Menhaden, 1996 
~) 
0.0 JANUARY 960111 - 960118 NO. CGHT. 0 MEAN SIZE 
~· 
NO. MEAS. w 0 S.E. SIZE NO. HAULS 52 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
_,, FEBRUARY 960201 
- 960226 0.0 NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 91 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
-!}' MARCH 960304 
- 960322 0.0 NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
~ NO. HAULS 71 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
0' l ~ ~ ~ ~ ~~ ~ ~ APRIL 960403 - 960418 -!) NO. CGHT. 16 MEAN SIZE - 191.4 ~ ~ NO. MEAS. 16 S.E. SIZE 12.5 0.4 NO. HAULS 106 MIN. SIZE 128 0.0 CAT./HAUL 0.2 MAX. SIZE 295 I 
0 'l I ~- ~~ MAY 960500 - 960509 NO. CGHT. 12 MEAN SIZE 233.3 ~ ~ m~ NO. MEAS. 12 S.E. SIZE 12.2 0.4 NO. HAULS 106 MIN. SIZE 169 0.0 CAT./HAUL 0.1 MAX. SIZE 303 ~ I I 
"l &nu JUNE 960603 - 960610 NO. CGHT. 14 MEAN SIZE 56.5 NO. MEAS. 14 S.E. SIZE 13 
~' 
0.7 
n NO. HAULS 107 MIN. SIZE 34 o.o CAT./HAUL 0.1 MAX. SIZE 223 
''l al JULY 960702 - 960724 -!)' NO. CGHT. 6 MEAN SIZE 96.5 n NO. MEAS. 6 S.E. SIZE 23.9 0.5 n NO.'HAULS 108 MIN. SIZE 30 0.0 CAT./HAUL - 0.1 MAX. SIZE 207 
~' '' l ~ AUGUST 960801 - 960814 NO. CGHT. 2 MEAN SIZE 104 NO. MEAS. 2 S.E. SIZE 2 0.2 NO. HAULS 108 MIN. SIZE 102 
-3 0.0 I CAT./HAUL - 0 MAX. SIZE 106 0' l ~ SEPTEMBER 960904 - 960920 NO. CGHT. 2 MEAN SIZE 125.5 
~' 
NO. MEAS. 2 S.E. SIZE 0.5 
0.-1 
NO. HAULS 107 MIN. SIZE 125 
0.0 CAT./HAUL 0 MAX. SIZE 126 
''l ~~~D OCTOBER 961002 - 961016 ~· NO. CGHT. 11 MEAN SIZE 131.4 NO. MEAS. 11 S.E. SIZE 4.1 0.5 NO. HAULS 108 MIN. SIZE 113 0.0 CAT./HAUL - 0.1 MAX. SIZE 156 
~' 
''l A NOVEMBER 961104 - 961113 NO. CGHT. 56 MEAN SIZE 133.2 ~ NO. MEAS. 56 S.E. SIZE 1.3 NO. HAULS 107 MIN. SIZE 110 2.5 
~· 
CAT./HAUL 0.5 MAX. SIZE 152 0.0 I 
''l o ~Af~o DECEMBER 961202 - 961211 NO. CGHT. 50 MEAN SIZE 132.6 A NO. MEAS. 50 S.E. SIZE 2.4 NO. HAULS 105 MIN. SIZE 83 1.0 CAT./HAUL - 0.5 MAX. SIZE 164 ~ o.o 
~ ''l ~oA&, JAN - DEC 960111 - 961211 NO. CGHT. 169 MEAN SIZE 137.4 NO. MEAS. 169 S.E. SIZE 3.7 NO. HAULS - 1176 MIN. SIZE 30 3.5 o/'v;,o o CAT./HAUL - 0.1 MAX. SIZE 303 0.0 0 0 I oo/\.-s ?" 00 0 J I I 0 100 200 300 LENGTH (mm) 229 
.J 




JANUARY 960111 - 960118 
. ! NO, CGHT. 1121 MEAN SIZE 86.2 NO. MEAS. 316 S.E. SIZE 0.7 
NO. HAULS 52 MIN. SIZE 49 
'~ 
CAT./HAUL - 21.6 MAX. SIZE 124 t~ 
7.5 
o.o r 




MARCH 960304 - 960322 
rw. CGHT. 78 MEAN SIZE 88.1 
'it NO. MEAS. 78 S.E. SIZE 1.6 
fJO. HAULS 71 MlfL SIZE 61 




- ," :i 
960403 - 960418 \!' 
''l ~ APRIL ~ NO. CGHT. 1 MEAN SIZE 48 rw. MEAS. 1 S.E. SIZE NO. HAULS 106 MIN. SIZE 48 I CAT./HAUL 0 MAX. SIZE 48 . 0.2 o.o I MAY 960500 - 960509 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.0 
NO. HAULS 106 MIN. SIZE I CAT./HAUL - 0 MAX. SIZE 
JUNE 960603 - 960610 ~ NO. CGHT. 0 MEAN SIZE tlO. MEAS. 0 S.E. SIZE o.o tJO. HAULS 107 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
''.1 ~ JULY 960702 - 960724 NO. CGHT. 1 MEAN SIZE 42 NO. MEAS. 1 S.E. SIZE NO. HAULS 108 MIN. SIZE 42 o._ CAT./HAUL - 0 MAX. SIZE 42 o.o I 
~ AUGUST 960801 - 960814 rw. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 108 MIN. SIZE CAT./HAUL - 0 MAX. SIZE 
SEPTEMBER 960904 
- 960920 ~ NO. CGHT. 0 MEAN SIZE fJO. MEAS. 0 S.E. SIZE o.o NO. HAULS 107 MIN. SIZE ~ CAT./HAUL - 0 MAX. SIZE 
''l no/, 8Ah OCTOBER 961002 - 961016 NO. CGHT. 14 MEAN SIZE 73.6 ~ NO. MEAS. 14 S.E. SIZE 4.3 NO. HAULS 108 MIN. SIZE 41 0.5 n 0 CAT./HAUL - 0.1 MAX. SIZE 99 0.0 I ~ 
0 'l noli NOVEMBER 961104 - 961113 NO. CGHT. 11 MEAN SIZE 75 NO. MEAS. 11 S.E. SIZE 3.9 Q NO. HAULS 107 MIN. SIZE 45 (~ 0.4 CAT./HAUL - 0.1 MAX. SIZE 91 0.0 I I I 
''] ~ DECEMBER 961202 - 961211 NO. CGHT. 478 MEAN SIZE 81.3 l~ MO. MEAS. 259 S.E. SIZE 0.9 NO. HAULS 105 MIN. SIZE 50 4.5 CAT./HAUL - 4.6 MAX. SIZE 117 0.0 
"'l JAN - DEC 960111 - 961211 (~ ~ NO. CGHT. 2013 MEAN SIZE 83.8 NO .. MEAS. 978 S.E. SIZE 0.4 NO. HAULS - 1176 MIN. SIZE 41 20.0 CAT./HAUL - 1.7 MAX. SIZE 124 0.0 I I I I 
r~ 0 25 50 75 100 125 150 LENGTH (mm) 
230 ('= 
Figure 56. Atlantic Thread Herring, 1996 
::lt-Wo'--r---1-~~A 1~~~1_---1..ULq o ~ 
:]t--r-.C...,-~~J\~'i' ~I'."' O~C> 
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::1 L A 
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0 50 100 150 200 
LENGTH (mm) 
231 
JANUARY 960111 - 960118 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 52 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
FEBRUARY 960201 - 960226 
fJO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 91 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
MARCH 960304 
- 960322 
fJO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
IJO. HAULS 71 MIii. SIZE 
CAT./HAUL - 0 MAX. SIZE 
APRIL 960403 - 960418 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 106 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
MAY 960500 - 960509 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 106 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
JUNE 960603 - 960610 
NO. CGHT. 1 MEAN SIZE 
NO. MEAS. 1 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
JULY 960702 - 960724 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 108 MIN. SIZE 
CAT:/HAUL - 0 MAX. SIZE 
AUGUST 960801 - 960814 
NO. CGHT. 17 MEAN SIZE 
NO. MEAS. 17 S.E. SIZE 
NO. HAULS 108 MltL SIZE 
CAT./HAUL - 0.2 MAX. SIZE 
SEPTEMBER 960904 - 960920 
NO. CGHT. 160 MEAN SIZE 
NO. MEAS. 96 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 
CAT./HAUL 1.5 MAX. SIZE 
OCTOBER 961002 - 961016 
NO. CGHT. , MEAN SIZE 
NO. MEAS. 1 S.E. SIZE 
NO. HAULS 108 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
NOVEMBER 961104 - 961113 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
DECEMBER 961202 - 961211 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 105 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
JAN' - DEC 960111 - 961211 
NO. CGHT. 179 MEAN SIZE 
NO. MEAS. 115 S.E. SIZE 
NO. HAULS 1176 MIN. SIZE 
























"'l ~ 20.0 0.0 I 



























0 25 50 75 100 
LENGTH (mm) 
232 
·--·----_ .: ... -- ... --- c:=-·-::-:--:c 
JANUARY 960111 - 960118 
NO. CGHT. - 5137 MEAN SIZE 
NO. MEAS. 414 S.E. SIZE 
NO. HAULS 52 MIN. SIZE 
CAT./HAUL 98.8 MAX. SIZE 
FEBRUARY 960201 - 960226 
NO. CGHT. 
-
3457 MEAN SIZE 
NO. MEAS. 448 S.E. SIZE 
NO. HAULS 91 MIN. SIZE 
CAT./HAUL - 38 MAX. SIZE 
MARCH 960304 
- 960322 
NO. CGHT. 352 MEAN SIZE 
NO. MEAS. 150 S.E. SIZE 
NO. HAULS 71 MIN. SIZE 
CAT./HAUL 5 MAX. SIZE 
APRIL 960403 - 960418 
NO. CGHT. 215 MEAN SIZE 
NO. MEAS. 215 S.E. SIZE 
NO. HAULS 106 MIN. SIZE 
CAT./HAUL - 2 MAX. SIZE 
MAY 960500 - 960509 
NO. CGHT. - 1086 MEAN SIZE 
NO. MEAS. 569 S.E. SIZE 
NO. HAULS 106 MIN. SIZE 
CAT./HAUL - 10.2 MAX. SIZE 
JUNE 960603 - 960610 
NO. CGHT. - 9875 MEAN SIZE 
fJO .. MEAS. - 1027 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 
CAT./HAUL - 92.J MAX. SIZE 
JULY 960702 - 960724 
NO. CGHT. 
-
6940 MEAN SIZE 
NO. MEAS. - 1283 S.E. SIZE 
NO. HAULS 108 MIN. SIZE 




- 32380 MEAN SIZE 
NO. MEAS. 
- 1863 S.E. SIZE 
NO. HAULS 108 MIN. SIZE 




- 22276 MEAN SIZE 
NO. MEAS. 1370 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 




- 9200 MEAN SIZE 
NO. MEAS. 1281 S.E. SIZE 
NO. HAULS 108 MIN. SIZE 
CAT./HAUL 




- 15148 MEAN SIZE 
NO. MEAS. - 1408 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 




- 78157 MEAN SIZE 
NO. MEAS. 1684 S.E. SIZE 
NO. HAULS 105 MIN. SIZE 
CAT./HAUL 744.4 MAX. SIZE 
JAN - DEC 960111 
- 961211 
NO. CGHT. 
-184223 MEAN SIZE 
NO. MEAS. 
- 11712 S.E. SIZE 
NO. HAULS 
- 1176 MIN. SIZE 
CAT./HAUL 
- 156.7 MAX. SIZE 
·~·-·-~---·--,····· 















































































A~ Figure 58. Black Sea Bass, 1996 ·, ;;;..,r 
,;J) JANUARY 960111 -960118 
NO. CGHT. 0 MEAN SIZE 
0.0 NO. MEAS. 0 S.E. SIZE 
~~ NO. HAULS 52 MIN. SIZE t CAT./HAUL 0 MAX. SIZE 
FEBRUARY 960201 - 960226 
~-
NO.'CGHT. 0 MEAN SIZE 
0.0 NO. MEAS. 0 S.E. SIZE NO. HAULS 91 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
~' 
1,f;' MARCH 960304 - 960322 NO. CGHT. 0 MEAN SIZE 
o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 71 MIN. SIZE 
-:9 
CAT./HAUL - 0 MAX. SIZE 
''l ~~~~~'~ APRIL 960403 - 960418 NO. CGHT. 16 MEAN SIZE 73.6 ~ NO. MEAS. 16 S.E. SIZE 3.9 NO. HAULS 106 MIN. SIZE 49 0.5 CAT./HAUL 0.2 MAX. SIZE 103 0.0 
~ ' 'l ~~,o MAY 960500 - 960509 NO. CGHT. 43 MEAN SIZE 71.2 NO. MEAS. 43 S.E. SIZE 2.4 NO. HAULS 106 MIN. SIZE 45 0.9 CAT./HAUL 0.4 MAX. SIZE 105 0.0 
~ ''] nq,Nt0~m JUNE 960603 - 960610 NO. CGHT. 69 MEAN SIZE 92 NO. MEAS. 69 S.E. SIZE 3.2 NO. HAULS 107 MIN. SIZE 41 ~ 1.0 0 0 CAT./HAUL - 0.6 MAX. SIZE 225 0.0 .I 
' ' 1 
A~ 
JULY 960702 - 960724 
~ 
NO. CGHT. 58 MEAN SIZE - 139.7 
NO. MEAS. 58 S.E. SIZE 2.3 
NO. HAULS 108 MIN. SIZE 106 1.0 
CAT,/HAUL 0.5 MAX. SIZE 171 
0.0 
~ ,o l CD ,~Mffi~D AUGUST 960801 - 960814 NO. CGHT. 34 MEAN SIZE 140.9 NO. MEAS. 34 S.E. SIZE 4.4 NO. HAULS 108 Ml~I. SIZE 44 1.0 0 0 CAT./HAUL - 0.3 MAX. SIZE 187 
A' 0.0 I I 
0 
' 'l M~ SEPTEMBER 960904 - 960920 ~ NO. CGHT. 20 MEAN SIZE 142.B NO. MEAS. 20 S.E. SIZE 9 J! ~ l\o NO. HAULS 107 MIN. SIZE 50 0.9 p 0 CAT./HAUL - 0.2 MAX. SIZE 194 0.0 I I 
"I ,D (~~ OD OCTOBER 961002 - 961016 ~·· ~ NO.CGHT. 20 MEAN SIZE 162.1 NO. MEAS. 20 S.E. SIZE 9.6 r n NO. HAULS 108 MIN. SIZE 77 0.5 CAT./HAUL 0.2 MAX. SIZE 219 0.0 
_.I, ,,I 
n ~~ D NOVEMBER 961104 - 961113 I ~ NO. CGHT. 22 MEAN SIZE 154.5 &1nm NO. MEAS. 22 S.E. SIZE 10.8 n nn NO. HAULS 107 MIN. SIZE 87 0.5 MAX. SIZE 230 
~· 
CAT./HAUL 0.2 
0.0 I I 
DECEMBER 961202 - 961211 
NO. CGHT. 0 MEAN SIZE 
,J o.o NO. MEAS. 0 
S.E. SIZE 
NO. HAULS 105 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
~ ,,I 
~cf, 
JAN. - DEC 960111 - 961211 
~i 
NO. CGHT. 282 MEAN SIZE 116.9 
NO. MEAS. 282 S.E. SIZE 2.6 
NO. HAULS - 1176 MIN. SIZE 41 2.0 
Aoo 
CAT./HAUL - 0.2 MAX. SIZE 230 
0.0 I 
~· 




Figure 59. 8/ackcheek Tonguefish, 1 996 
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JANUARY 960111 - 960118 
~P=f>" 
NO. CGHT. 87 MEAN SIZE 36.4 
NO. MEAS. 87 S.E. SIZE 1.7 s::: NO. HAULS 52 Ml~J. SIZE 13 CAT./HAUL - 1.7 MAX. SIZE 96 3.0 
0.0 09 I 
''1 
FEBRUARY 960201 - 960226 ~ 6~& NO. CGHT. 92 MEAN SIZE 50.9 NO. MEAS. 92 S.E. SIZE 2.7 NO. HAULS 91 MIN. SIZE 19 <?6 I\,-, CAT./HAUL 1 MAX. SIZE 120 2.5 0.0 I I ~ 
"'1 ~~ MARCH 960304 - 960322 NO. CGHT. 343 MEAN SIZE 37.1 NO. MEAS. 343 S.E. SIZE 0.9 NO. HAULS 71 MIN. SIZE 14 CAT./HAUL - 4.8 MAX. SIZE 120 ~ 7.5 0.0 a r:O I 
"'l APRIL 960403 - 960418 ~ NO. CGHT. 1331 MEAN SIZE 41.1 NO. MEAS. 820 S.E. SIZE 0.7 ~ NO. HAULS 106 MIN. SIZE 9 CAT./HAUL - 12.6 MAX. SIZE 129 . 20.0 o.o C, I 
"'l MAY 960500 - 960509 ~ 
~=?-, 
NO. CGHT. 857 MEAN SIZE 48.7 
NO. MEAS. 709 S.E. SIZE 0.8 
NO. HAULS 106 MIN. SIZE 12 
CAT./HAUL - 8.1 MAX. SIZE 128 
15.0 
0.0 ~ 
"'I JUNE 960603 - 960610 ~ NO. CGHT. 703 MEAN SIZE 59A NO. MEAS. 658 S.E. SIZE 0.7 NO. HAULS 107 MIN. SIZE 16 ~ CAT./HAUL 6.6 MAX. SIZE 136 15.0 o.o =1 I 
': 0 i 
p~ 
JULY 960702 - 960724 
NO. CGHT. 492 MEMJ SIZE 78 ~ NO. MEAS. 492 S.E. SIZE 0.9 NO. HAULS 108 MIN. SIZE 25 ..,.5
CAT./HAUL 4.6 MAX. SIZE 123 
o.o I 
"' 1 ~ AUGUST 960801 - 960814 ~ NO. CGHT. 524 MEAN SIZE 87.9 NO. MEAS. 524 S.E. SIZE 0.8 NO. HAULS 108 MIN. SIZE 43 7.5 CAT./HAUL - 4.9 MAX. SIZE 136 ~ 0.0 I 
''1 C04Jv:rJ\JYs SEPTEMBER 960904 - 960920 NO. CGHT. 341 MEAN SIZE 72.4 NO. MEAS. 341 S.E. SIZE 1.6 (~ IW. HAULS 107 MIN. SIZE 10 4.0 CAT./HAUL 3.2 MAX. SIZE 136 0.0 0 I 
"'1 
OCTOBER 961002 





NO. CGHT. 1754 MEAN SIZE 30.7 
NO. MEAS. 813 S.E. SIZE 0.7 
NO. HAULS 107 MIN. SIZE 8 (\1::: 25.0 CAT./HAUL 16.4 MAX. SIZE 148 0.0 I I I 
"'1 ~ DECEMBER 961202 - 961211 NO. CGHT. 1067 MEAN SIZE 33 (\1:::: NO. MEAS. 507 S.E. SIZE 1 NO. HAULS 105 MIN. SIZE 3 15.0 CAT./HAUL - 10.2 MAX. SIZE 147 a.a f' (' ~ 'i 
'"'1  JAN - DEC 960111 - 961211 ~ NO. CGHT. 8666 MEAN SIZE 50.8 NO. MEAS. 6109 S.E. SIZE 0.4 NO. HAULS - 1176 MIN. SIZE 3 75.0 CAT./HAUL - 7.4 MAX. SIZE 148 0.0 I I (~ 0 50 100 150 200 LENGTH (mm) 
236 ('=: 
~ 





- 960118 NO. CGHT. 134 MEAN SIZE 47.9 
'; NO. MEAS. 129 S.E. SIZE 3 2.5 NO. HAULS ? of\ '4 a 52 MIN. SIZE 14 0.0 or:v-. 0 CAT./HAUL 2.6 MAX. SIZE 163 I I~ 
'' l -, 
~/\6,cb(\~ c-y\cc 
FEBRUARY 960201 
- 960226 ,1 NO. CGHT. 129 MEAN SIZE 71.5 NO. MEAS. 129 S.E. SIZE 3.7 2.5 rw. HAULS 91 MIN. SIZE 19 0.0 CAT./HAUL 1.4 MAX. SIZE 183 a 
-, 9 "'l ~~=r~,~ MARCH 960304 - 960322 NO. CGHT. 346 MEAN SIZE 50.5 NO. MEAS. 346 S.E. SIZE 2 7.5 NO. HAULS 71 MIN. SIZE 15 
' 
0.0 
CAT./HAUL 4.9 MAX. SIZE 175 .,, I -, 
"'l ~~ APRIL 960403 - 960418 NO. CGHT. 1291 MEAN SIZE 48 
' 
NO. MEAS. 938 S.E. SIZE 0.9 
20.0 
NO. HAULS 106 MIN. SIZE 8 0.0 CAT./HAUL 
- 12.2 MAX. SIZE 168 
-, g "'1 ~~,~ MAY 960500 - 960509 NO. CGHT. 815 MEAN SIZE 57.1 rw. MEAS. 741 S.E. SIZE 1.1 10.0 NO. HAULS 106 MIN. SIZE 13 0.0 CAT./HAUL 7.7 MAX. SIZE 174 g l 
"'1 ~~~c JUNE 960603 - 960610 NO. CGHT. 637 MEAN SIZE 64.7 NO. MEAS. 587 S.E. SIZE 1.1 g 9.0 NO. HAULS 107 MIN. SIZE 15 0.0 CAT./HAUL 6 MAX. SIZE 154 -, 
"'1 ~ JULY 960702 - 960724 NO. CGHT. 562 MEAN SIZE 86 ~ rw. MEAS. 562 S.E. SIZE 1.1 6.0 NO. HAULS 108 MIN. SIZE 30 0.0 CAT./HAUL - 5.2 MAX. SIZE 154 




fW. CGHT. 529 MEAN SIZE 90 NO. MEAS. 529 S.E. SIZE 1.2 
5.0 
NO. HAULS 108 MIN. SIZE 39 0.0 CAT./HAUL 
- 4.9 MAX. SIZE 166 ~ l "' l SEPTEMBER 960904 - 960920 NO. CGHT. 545 MEAN SIZE 91 .6 
NO. MEAS. 545 S.E. SIZE 1.5 
~J, NO. HAULS 107 MIN. SIZE 13 
6.0 
0.0 CAT./HAUL 5.1 MAX. SIZE 162 
"'1 OCTOBER 961002 - 961016 ~ ~~ NO. CGHT. - 1143 MEAN SIZE 70.4 NO. MEAS. 976 S.E. SIZE 1.4 NO. HAULS 108 MIN. SIZE 9 20.0 CAT./HAUL 10.6 MAX. SIZE 183 0.0 l ~ "'l ~ NOVEMBER 961104 - 961113 NO. CGHT. - 1478 MEAN SIZE 46.J NO. MEAS. 748 S.E. SIZE 1.5 NO. HAULS 107 MIN. SIZE 5 20.0 CAT./HAUL - 13.8 MAX. SIZE 174 J 0.0 ,., ? I ~-=1==---
"'l ~~r~ DECEMBER 961202 - 961211 NO. CGHT. 777 MEAN SIZE 41.2 NO. MEAS. 517 S.E. SIZE 1.5 J NO. HAULS 105 MIN. SIZE 8 15.0 CAT./HAUL 7.4 MAX. SIZE 158 0.0 
'"'1 JAN - DEC 960111 - 961211 ~· NO. CGHT. 8386 MEAN SIZE 63.5 NO. MEAS. - 6747 S.E. SIZE 0.5 NO. HAULS 1176 MIN. SIZE 5 75.0 
CAT./HAUL 
- 7. 1 MAX. SIZE 183 0.0 
I $ 0 200 LENGTH (mm) 237 J , 
Figure 63. Blue Crab - Adult Female, 1996 ~ 
I ~ / 
0 'l ~~ JANUARY 960111 -960118 I fW. CGHT. 3 MEAN SIZE - 145.7 NO. MEAS. 3 S.E. SIZE 1.7 NO. HAULS 52 MIN. SIZE 144 ~ 0.4 CAT./HAUL 0.1 MAX. SIZE 149 / 0.0 
' ''l A FEBRUARY 960201 - 960226 NO. CGHT. 51 MEAN SIZE 137.1 ~fW. MEAS. 51 S.E. SIZE 1.7 NO. HAULS 91 MIN. SIZE 110 ii CAT./HAUL - 0.6 MAX. SIZE 175 1.5 0.0 p ~ 
'·1 
~f\oo, 
MARCH 960304 - 960322 
NO. CGHT. 25 MEAN SIZE - 143.4 l NO. MEAS. 19 S.E. SIZE 3.2 MO. HAULS 71 MlfJ. SIZE 111 ~ 0.7 Q CAT./HAUL - 0.4 MAX. SIZE 168 0.0 
''l ~~ APRIL 960403 - 960418 
,c 
NO. CGHT. 40 MEAN SIZE 139.6 ii NO. MEAS. 20 S.E. SIZE 2.3 ~ NO. HAULS 106 MIN. SIZE 124 CAT./HAUL - 0.4 MAX. SIZE 168 1.0 
o.o Q ~ 
''l MAY 960500 - 960509 0 (IY;\[\ NO. CGHT. 56 MEAN SIZE 136.9 NO. MEAS. 56 S.E. SIZE 1.6 NO. HAULS 106 MIN. SIZE 111 ~ 1.5 CAT./HAUL 0.5 MAX. SIZE 163 0.0 
''! JUNE 960603 - 960610 J1!1~np fW. CGHT. 64 MEAN SIZE 140.8 I NO. MEAS. 64 S.E. SIZE 1.7 MO. HAULS 107 MIN. SIZE 106 1.5 CAT./HAUL 0.6 MAX. SIZE 174 (~ 0.0 0 
''1 
JULY 960702 - 960724 I 
.,.A~, MO.CGHT. 136 MEAN SIZE 133.8 ~ NO. MEAS. 136 S.E. SIZE 1.2 fJO .. HAULS 108 MIN. SIZE 95 3.5 CAT./HAUL 1.3 MAX. SIZE 170 0.0 
''l n.6, AUGUST 960801 - 960814 ~ NO. CGHT. 194 MEAN SIZE - 135.8 flO. MEAS. 194 S.E. SIZE 0.9 NO. HAULS 106 MIN. SIZE 100 4.0 CAT./HAUL - 1.8 MAX. S!ZE 168 ~ 0.0 I . I 




(~ NO. CGHT. 323 MEAN SIZE 138.8 NO. MEAS. 323 S.E. SIZE 0.7 
MO. HAULS 108 MIN. SIZE 97 7.0 
CAT./HAUL - 3 MAX. SIZE 173 
o.o 1 
(~ 
"' l ~~r NOVEMBER 961104 - 961113 NO. CGHT. 453 MEAN SIZE 133.6 NO. MEAS. 453 S.E. SIZE 0.7 NO. HAULS 107 MIN. SIZE 85 7.5 CAT./HAUL - 4.2 MAX. SIZE 184 (~ 0.0 
''l pn~ DECEMBER 961202 - 961211 NO. CGHT. 79 MEAN SIZE 141.2 NO. MEAS. 79 S.E. SIZE 1.6 (~ NO. HAULS 105 MIN. SIZE 100 1.5 CAT./HAUL 0.8 MAX. SIZE 163 0.0 
,00 l JAN. - DEC 960111 - 961211 (~ 
~I 
NO. CGHT. 
- 1870 MEAN SIZE 137 
NO. MEAS. 1724 S.E. SIZE 0.3 
NO. HAULS 1176 MIN. SIZE 85 
35.0 
CAT./HAUL 1.6 MAX. SIZE 184 




Figure 64. Blue Crab - ALL, 1996 
~) ,001 &6p=s'T.~d/ JNJUARY 960111 - 960118 NO. CGHT. 224 MEAN SIZE 44.7 .JJ NO. MEAS. 219 S.E. SIZE 2.1 5.0 NO. HAULS 52 MIN. SIZE 13 0.0 CAT./HAUL - 4.3 MAX. SIZE 163 /\po 0 so 
1 ~&~ FEBRUARY 960201 - 960226 -9' NO. CGHT. 274 MEAN SIZE 76.4 NO. MEAS. 274 S.E. SIZE 2.7 4.0 NO. HAULS 91 MIN. SIZE g 0.0 CAT./HAUL - 3 MAX, SIZE 183 







NO. CGHT. - 1728 MEAN SIZE 56.1 NO. MEAS. 
- 1506 S.E. SIZE 0.8 
25.0 
NO. HAULS 106 MIN. SIZE 12 0.0 CAT./HAUL - 16.3 MAX. SIZE 174 ~ '°'I  JUNE 960603 - 960610 NO. CGHT. - 1404 MEAN SIZE 65.8 NO. MEAS. - 1309 S.E. SIZ£ 0.8 ~ 25.0 NO. HAULS 107 MIN. SIZE 15 o.o CAT./HAUL - 13.1 MAX. SIZE 17-+ 
'°'I ~J~ JULY 960702 - 96072.:. NO. CGHT. - 1190 MEAN SIZE 88.2 ~ NO. MEAS. - 1190 S.E. SIZE 0.8 10.0 NO. HAULS 108 MIN. SIZE 25 0.0 I I I I l~Oo=I CAT./HAUL - 11 MAX. SIZE 170 








1332 MEAN SIZE 99.1 
NO. MEAS. - 1212 S.E. SIZE 1.1 
.J NO. HAULS 107 MIN. SIZE 10 
9.5 
CAT./HAUL - 12.4 MAX. SIZE 177 0.0 
"'1 
OCTOBER 961002 - 961016 
~· 
NO. CGHT. - 2868 MEAN SIZE 71.5 
NO. MEAS. 
- 2032 S.E. SIZE 1.1 
NO. HAULS 108 MIN. SIZE 5 
30.0 
CAT./HAUL 26.6 MAX. SIZE 183 0.0 
.J "'1 ~~ NOVEMBER 961104 - 961113 NO. CGHT. - 3692 MEAN SIZE 59.5 NO. MEAS. 2021 S.E. SIZE 1.1 NO. HAULS 107 MIN. SIZE 5 -.o.o 
=~ 
CAT./HAUL - 34.5 MAX. SIZE 184 J 0.0 









NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
(~ 
0.0 
NO. HAULS 52 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE ,-
FEBRUARY 960201 
- 960226 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 
' 
0.0 
NO. HAULS 91 MIN. SIZE 
CAT./HAUL 
- 0 MAX. SIZE 
''l MARCH 960304 - 960322 ~ ~ -NO. CGHT. 1 MEAN SIZE 70 NO. MEAS. 1 S.E. SIZE rw. HAULS 71 MIN. SIZE 70 ~ CAT./HAUL 0 MAX. SIZE 70 0.2 o.o ' 
''l ~ I APRIL 960403 - 960418 NO. CGHT. 2 MEAN SIZE 218 Ct: NO. MEAS. 2 S.E. SIZE 7 NO. HAULS 106 MIN. SIZE 211 CAT./HAUL - 0 MAX. SIZE 225 0.2 o.o 




- 960610 ,,I ~ NO. CGHT. 1 MEAN SIZE 35 NO. MEAS. 1 S.E. SIZE NO. HAULS 107 MIN. SIZE 35 ('=: CAT./HAUL 0 MAX. SIZE 35 0.2 o.o 
JULY 960702 
- 960724 
NO. CGHT. 0 MEAN SIZE ~ NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 108 MIN. SIZE CAT./HAUL - 0 MAX. SIZE 
,,I ! AUGUST 960801 - 960814 (~ NO. CGHT. 1 MEAN SIZE 56 NO. MEAS. 1 S.E. SIZE NO. HAULS 108 MIN. SIZE 56 CAT./HAUL 0 MAX. SIZE 56 ~ 0.2 0.0 
0 '] ! SEPTEMBER 960904 - 960920 NO. CGHT. 2 MEAN SIZE 63 NO. MEAS. 2 S.E. SIZE 0 ~ NO. HAULS 107 MIN. SIZE 63 CAT./HAUL 0 MAX. SIZE 63 . 0.4 0.0 
OCTOBER 961002 
- 961016 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 108 MIN. SIZE CAT./HAUL 
- 0 MAX. SIZE 
,, I ! ! NOVEMBER 961104 - 961113 ~ NO. CGHT. 2 MEAN SIZE 79 NO .. MEAS. 2 S.E. SIZE 15 NO. HAULS 107 MIN. SIZE 64 ~ CAT./HAUL - 0 MAX. SIZE 94 0.2 0.0 I 
,,I DECEMBER 961202 - 961211 J\ NO. CGHT. 320 MEAN SIZE 72.5 ~ NO. MEAS. 101 S.E. SIZE 0.8 NO. HAULS 105 MIN. SIZE 54 CAT./HAUL 3 MAX. SIZE 94 3.5 0.0 I I 
''] 
.~ 
JAN - DEC 960111 
- 961211 
{~ NO. CGHT. 332 MEAN SIZE 77.7 NO. MEAS. 113 S.E. SIZE 2.9 NO. HAULS 1176 MIN. SIZE 35 3.5 CAT./HAUL• 0.3 MAX. SIZE 248 
(~ 
I " "~ I 0.0 I I 200 .300 0 100 
LENGTH (mm) 
240 {'= 
r , Figure 66. 
Butterfish, 1996 
~) JANUARY 960111 - 960118 ~ NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 52 MIN. SIZE 
~I 
CAT./HAUL - 0 MAX. SIZE 
> FEBRUARY 960201 
- 960226 
NO. CGHT. 0 MEAN SIZE 
t NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 91 MIN. SIZE CAT./HAUL - 0 MAX. SIZE 
~ MARCH 960304 - 960322 NO. CGHT. 0 MEAN SIZE 
' 
NO. MEAS. 0 S.E. SIZE o.o 
NO. HAULS 71 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
r APRIL 960403 - 960418 NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 0.0 
NO. HAULS 106 MIN. SIZE ~ CAT./HAUL - 0 MAX. SIZE 
,,I 960500 - 960509 ~ MAY NO. CGHT. 6 MEAN SIZE 139 
' 
NO. MEAS. 6 S.E. SIZE 6.9 
m ~ Q NO. HAULS 106 MIN. SIZE 121 0.4 CAT./HAUL - 0.1 MAX. SIZE 166 o.o 
r ''l no JUNE 960603 - 960610 NO. CGHT. 7 MEAN SIZE 118.4 NO. MEAS. 7 S.E. SIZE 17.3 NO. HAULS 107 MIN. SIZE 50 0.5 p CAT./HAUL 0.1 MAX. SIZE 152 il o.o I y 
''l JULY 960702 - 960724 £\9. NO. CGHT. 86 MEAN SIZE 39.4 NO.'MEAS. 86 S.E. SIZE 3.3 r: NO. HAULS 108 MIN. SIZE 17 J.5 CAT./HAUL 0.8 MAX. SIZE 150 1 0 6 a C:::.o o.o I 
''l ~~A~ AUGUST 960801 - 960814 ~ NO. CGHT. 142 MEAN SIZE 40.6 NO. MEAS. 142 S.E. SIZE 2.6 NO. HAULS 108 MIN. SIZE 15 4.5 CAT./HAUL - 1.3 MAX. SIZE 175 0.0 000 ? C> AT. r 
~,!) 
''l & SEPTEMBER 960904 - 960920 ,, NO. CGHT. 88 MEAN SIZE 101.7 NO. MEAS. BB S.E. SIZE 3.1 ~f\ NO. HAULS 107 MIN. SIZE 62 1.5 CAT./HAUL - 0.8 MAX. SIZE 171 Ji o.o qo 
"l AAQ 6mMo~o 6 OCTOBER 961002 - 961016 NO. CGHT. 29 MEAN SIZE 132.4 NO. MEAS. 29 S.E. SIZE 6.4 J:! A NO. HAULS 108 MIN. SIZE 82 CAT./HAUL - 0.3 MAX. SIZE 187 0.7 0.0 
"l 0~ NOVEMBER 961104 - 961113 J; NO. CGHT. 24 MEAN SIZE 95 NO. MEAS. 24 S.E. SIZE 4.5 6 NO. HAULS 107 MIN. SIZE 68 0.9 o qrrn Q CAT./HAUL - 0.2 MAX. SIZE 162 o.o I I I ~ DECEMBER 961202 - 961211 NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE o.o NO. HAULS 105 MIN. SIZE 
~I 




JAN - DEC 960111 - 961211 
NO. CGHT. 382 MEAN SIZE 67.8 
J; NO. MEAS. 382 S.E. SIZE 2.4 NO. HAULS 1176 MIN. SIZE 15 CAT./HAUL - 0.3 MAX. SIZE 187 7.0 
o.o 0 I 
0 50 100 150 200 
~ LENGTH (mm) 241 
rJ) 
Figure 67. Channel Catfish, 1996 
~J j! 
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JAN - DEC 960111 
NO. CGHT. 499 
NO. MEAS. 499 
NO. HAULS - 11 76 

























































































































Figure 68. Hogchoker, 1996 
JANUARY 960111 - 960118 
~10. CGHT. 922 MEAN SIZE 62 
tJO. MEAS. 261 S.E. SIZE 2 
NO. HAULS 52 MIN. SIZE 16 
CAT./HAUL - 17.7 MAX. SIZE 163 
FEBRUARY 960201 - 960226 
NO. CGHT. 
-
1334 MEAN SIZE 70.5 
NO. MEAS. 324 S.E. SIZE 1.8 
NO. HAULS 91 MIN. SIZE 23 
CAT./HAUL - 14.7 MAX. SIZE 169 
MARCH 960304 - 960322 
NO. CGHT. - 5326 MEAN SIZE 67.5 
NO. MEAS. 760 S.E. SIZE 1 
NO. HAULS 71 MIN. SIZE 19 
CAT./HAUL - 75 MAX. SIZE 156 
APRIL 960403 - 960418 
NO. CGHT. 7108 MENJ SIZE 83.9 
NO. MEAS. - 1007 S.E. SIZE 0.9 
NO. HAULS 106 MIN. SIZE 8 
CAT./HAUL - 67.1 MAX. SIZE 183 
MAY 960500 - 960509 
NO. CGHT. - 9329 MEAN SIZE 84.7 
fJO. MEAS. 1042 S.E. SIZE 0.9 
NO. HAULS 106 MIN. SIZE 15 
CAT./HAUL - 88 MAX. SIZE 174 
JUNE 960603 - 960610 
NO. CGHT. - 5796 MEAN SIZE 82.5 
NO. MEAS. - 1416 S.E. SIZE 0.8 
NO. HAULS 107 Ml~I. SIZE 19 
CAT./HAUL - 54.2 MAX. SIZE 179 
::::1 ~~ 
o.o-t----.-""'4-~::,----~--,-----,------=:...o::~i.""""~--.----', 
JULY 960702 - 960724 
NO. CGHT. - 6956 MENI SIZE 89.1 
NO.·MEAS. 1127 S.E. SIZE 0.8 
NO. HAULS 108 MIN. SIZE 30 




AUGUST 960801 - 960814 
NO. CGHT. 7736 MEAN SIZE 89.9 
NO. MEAS. - 1360 S.E. SIZE 0.7 
NO. HAULS 108 MIN. SIZE 37 
CAT./HAUL - 71.6 MAX. SIZE 192 
60.01 
'0.0 ~'· ~-···· ... ·.· O.Ot---,-----,......::~:..__-,----,------,_:.::::....=,;:::,,_.-_,_ __ ~ 
SEPTEMBER 960904 - 960920 
NO. CGHT. - 13809 MEAN SIZE 93.1 
NO. MEAS. - 1573 S.E. SIZE 0.6 
NO. HAULS 107 MIN. SIZE 20 
CAT./HAUL - 129. 1 MAX. SIZE 185 
60.01 
'°·'. ~. 0.0 +----r---,--'~'----,----,-----_:~===---, ... ,--~ 
OCTOBER 961002 - 961015 
NO. CGHT. - 13461 MEAN SIZE 93.7 
NO. MEAS. - 1662 S.E. SIZE 0.6 
NO. HAULS 108 MIN. SIZE 15 
CAT./HAUL - 124.6 MAX. SIZE 189 
::::1 {\r\ 
o.ot----rl'"""-..<::::>,~~~-.,-~~. ~ 
NOVEMBER 961104 - 961113 
NO. CGHT. 9589 MEAN SIZE 88.1 
NO. MEAS. - 1021 S.E. SIZE 0.8 
NO. HAULS 107 MIN. SIZE 21 
CAT./HAUL 89.6 MAX. SIZE 187 
50.01 
"·'. .M 
0.0 t-"""'f~""'---',.:-,:---,-----,-:::=-,..1 ~o --,-------,.._ 
DECEMBER 961202 - 961211 
NO. CGHT. 5610 MEAN SIZE 72.5 
NO. MEAS. - 1097 S.E. SIZE 0.6 
NO. HAULS 105 MIN. SIZE 13 




JAN - DEC 960111 - 961211 
NO. CGHT. - 86976 MEAN SIZE 84.9 
NO. MEAS. - 12650 S.E. SIZE 0.2 
NO. HAULS - 1176 MIN. SIZE 8 
CAT./HAUL - 74 MAX. SIZE 192 
I 
0 50 100 150 200 
LENGTH {mm) 
243 
Figure 69. Kingfish Sp., 1996 
~~ ~ ~ ~ n ~ ~ 
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::::1 A. 
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960111 - 960118 
0 MEAN SIZE 
0 S.E. SIZE 
52 MIN. SIZE 
0 MAX. SIZE 
960201 
- 960226 
0 MEAN SIZE 
0 S.E. SIZE 
91 MIN. SIZE 








































































































1176 NO. HAULS 




































































Figure 70. Northern Puffer, 1996 
JANUARY 960111 -960118 
NO. CGHT. 0 MEAN SIZE 
o.o NO. MEAS. 0 S.E. SIZE 
NO. HAULS 52 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
FEBRUARY 960201 - 960226 
NO. CGHT. 0 MEAN SIZE 
0.0 NO. MEAS. 0 S.E. SIZE NO. HAULS 91 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
lh9 MARCH 960304 - 960322 NO. CGHT. 0 MEAN SIZE 0.0 NO. MEAS. 0 S.E. SIZE 
t 
NO. HAULS 71 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
APRIL 960403 - 960418 
NO .. CGHT. 0 MEAN SIZE 
0.0 NO. MEAS. 0 S.E. SIZE 
NO. HAULS 106 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
''l ~ ~~ MAY 960500 - 960509 NO. CGHT. 7 MEAN SIZE 147.9 ~ ~ ~ NO. MEAS. 7 S.E. SIZE 8.+ NO. HAULS 106 MIN. SIZE 115 0.4 CAT./HAUL - 0.1 MAX. SIZE 168 0.0 I I 
JUNE 960603 - 960610 
NO. CGHT. 0 MEAN SIZE 
0.0 NO. MEAS. 0 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
0 'l ~~ JULY 960702 - 960724 NO. CGHT. 7 MEAN SIZE 85.1 ~ ~ ~ NO. MEAS. 7 S.E. SIZE 14.3 NO. HAULS 108 MIN. SIZE 33 0.4 CAT./HAUL - 0.1 MAX. SIZE 144 o.o I I I 
"l b~ AUGUST 960801 - 960814 NO. CGHT. 22 MEAN SIZE 76.3 NO. MEAS. 22 S.E. SIZE 4.5 A NO. HAULS 108 MIN. SIZE 30 0.9 0 CAT./HAUL - 0.2 MAX. SIZE 127 0.0 I I 
"l A SEPTEMBER 960904 - 960920 NO. CGHT. 14 MEAN SIZE 61.3 NO. MEAS. 14 S.E. SIZE 7 .1 NO. HAULS 107 MIN. SIZE 20 0.7 nn nno p CAT/HAUL - 0.1 MAX. SIZE 125 0.0 I I I 
"j M~ 
OCTOBER 961002 - 961016 
NO. CGHT. 21 MEAN SIZE 88.2 
NO. MEAS. 21 S.E. SIZE 9.1 
NO. HAULS 108 MIN. SIZE ..,. ~~ 0.9 
0 ~ 0 0 0 ~ CAT./HAUL - 0.2 MAX. SIZE 
196 
0.0 I I 
''1 ~ I ~· ~ ~ ~ NOVEMBER 961104 - 961113 NO. CGHT. 6 MEAN SIZE 140.8 NO. MEAS. 6 S.E. SIZE 27.5 0.2 NO. HAULS 107 MIN. SIZE 48 CAT./HAUL - 0.1 MAX. SIZE 231 0.0 1 I I I 
DECEMBER 961202 - 961211 
NO. CGHT. 0 MEAN SIZE 
o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 105 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
''l ~t4 JAN - DEC 960111 - 961211 NO. CGHT. 77 MEAN SIZE 89.2 NO. MEAS. 77 S.E. SIZE 4.9 C ~ [\ C 6,/j CC NO. HAULS - 1176 MIN. SIZE 20 2.0 0 CAT./HAUL 0.1 MAX. SIZE 231 0.0 " C I I I I I I 
0 50 100 150 200 250 300 
LENGTH (mm) 
245 
Figure 71. Northern Searobin, 1996 
·::-1---r-1 ~0/~1= ~I. ---,---, 
::::1 ~. ' 
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Penaeid Shrimp, 1996 ~$ 
-:9 Figure 72. 
~ 0' l ~ JANUARY 960111 - 960118 NO. CGHT. 2 MEAN SIZE 108 NO. MEAS. 2 S.E. SIZE 0 NO. HAULS 52 MIN. SIZE 108 ~ 0.4 CAT./HAUL - 0 MAX. SIZE 108 o.o I FEBRUARY 960201 - 960226 
I NO. CGHT. 0 MEAfJ SIZE ~ o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 91 MIN. SIZE CAT./HAUL - 0 MAX. SIZE ' 
~ MARCH 960304 - 960322 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE I o.o NO. HAULS 71 MIN. SIZE CAT./HAUL 0 MAX. SIZE ~ APRIL 960403 - 960418 NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 106 MIN. SIZE CAT./HAUL - 0 MAX. SIZE MAY 960500 - 960509 
NO. CGHT. 0 MEAN SIZE ~ 0.0 NO. MEAS. 0 S.E. SIZE NO. HAULS 106 MIN. SIZE CAT./HAUL - 0 MAX. SIZE 
I ~ JUNE 960603 - 960610 NO. CGHT. 0 MEAN SIZE 0.0 NO. MEAS. 0 S.E. SIZE NO. HAULS 107 MIN. SIZE 
! 




NO. CGHT. 0 MEAN SIZE 
o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 108 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
AUGUST 960801 - 960814 
NO. CGHT. 0 MENJ SIZE 
0.0 NO.'MEAS. 0 S.E. SIZE NO. HAULS 108 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
o, l ~ SEPTEMBER 960904 - 960920 NO. CGHT. 3 MEAN SIZE 111.7 NO. MEAS. 3 S.E. SIZE 4.2 n NO. HAULS 107 MIN. SIZE 107 0.4 CAT./HAUL - 0 MAX. SIZE 120 o.o I I I 
' 'l 
~06 
OCTOBER 961002 - 961016 
NO. CGHT. 18 MEAN SIZE 101 
NO. MEAS. 18 S.E. SIZE 4.2 [\ 0 NO. HAULS 108 MIN. SIZE 66 0.7 [\ CAT./HAUL 0.2 MAX. SIZE 131 0.0 I 
''l nD Mn~n NOVEMBER 961104 - 961113 NO. CGHT. 13 MEAN SIZE 94.6 NO. MEAS. 13 S.E. SIZE 5.2 NO. HAULS 107 MIN. SIZE 66 0.5 CAT./HAUL - 0.1 MAX. SIZE 122 o.o 
DECEMBER 951202 - 961211 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE o.o NO. HAULS 105 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
,,I ~ JAN - DEC 950111 - 961211 n/\ NO. CGHT. 36 MEAN SIZE 100 NO. MEAS. 35 S.E. SIZE 2.9 NO. HAULS 1176 MIN. SIZE 66 1.0 0. CAT./HAUL - 0 MAX. SIZE 131 o.o I I I 





Figure 73. Scup, 1996 ~ 
I ~ 
JANUARY 960111 -960118 I NO .. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE ~ o.o NO. HAULS 52 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
FEBRUARY 960201 - 960226 I 
NO, CGHT. 0 MEAN SIZE ~ NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 91 MIN. SIZE I CAT./HAUL 0 MAX. SIZE 
'~ MARCH 960304 - 960322 
:;: _ - ' I I~ 
NO. CGHT. 0 MEAN SIZE I NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 71 MIN. SIZE CAT./HAUL - 0 MAX. SIZE t~ . ,. 
APRIL 960403 - 960418 r 
NO. CGHT. 0 MEAN SIZE 
(~ NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 106 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
t 
MAY 960500 960509 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.0 
NO. HAULS 106 MIN. SIZE 
.I 
CAT./HAUL 0 MAX. SIZE 
'' l ~ ~ ~. JUNE 960603 - 960610 ~ ' NO. CGHT. 3 MEAN SIZE 77.7 NO. MEAS. 3 S.E. SIZE 11.6 (~ NO. HAULS 107 MIN. SIZE 61 CAT.-/HAUL - 0 MAX. SIZE 100 0.2 0.0 I 
''] /1\ JULY 960702 - 960724 ~ NO. CGHT. 149 MEAN SIZE 104.4 NO. MEAS. 149 S.E. SIZE 0.9 110. HAULS 108 MIN. SIZE 82 4.5 CAT./HAUL 1.4 MAX. SIZE 165 0.0 I ~ "'l ~ AUGUST 960801 - 960814 NO. CGHT. 227 MEAN SIZE 118.6 NO. MEAS. 227 S.E. SIZE 0.7 NO. HAULS 108 MIN. SIZE 71 I 6.0 CAT./HAUL 2.1 MAX. SIZE 172 0.0 , ~ 
''l rfib (!) SEPTEMBER 960904 - 960920 NO. CGHT. 19 MEAN SIZE 142.7 ~ NO. MEAS. 19 S.E. SIZE 2.8 NO. HAULS 107 MIN. SIZE 125 0 CAT./HAUL - 0.2 MAX. SIZE 179 0.9 0.0 
"l Q~ OCTOBER 961002 - 961016 NO. CGHT. 12 MEAN SIZE 153.5 ~ NO. MEAS. 12 S.E. SIZE 2.5 NO. HAULS 108 MIN. SIZE 134 0.9 0 q CAT./HAUL 0.1 MAX. SIZE 172 0.0 I 
~ NOVEMBER 961104 - 961113 NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 0.0 
NO. HAULS 107 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE ~ 
DECEMBER 961202 - 961211 
NO:CGHT. 0 MEAN SIZE 
(~ NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 105 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
"' l ~ JAN - DEC 960111 - 961211 ~ NO. CGHT. 410 MEAN SIZE 115.3 NO. MEAS. 410 S.E. SIZE 0.8 NO. HAULS 1176 MIN. SIZE 61 7.0 CAT./HAUL 0.3 MAX. SIZE 179 0.0 I 1 1 I ~ 0 50 100 150 200 LENGTH (mm) 
248 ~ 
Figure 74. Silver Perch, 1996 
JANUARY 960111 - 960118 
NO.CGHT. 0 MEAN SIZE 
o.o NO. MEAS. 0 S.E. SIZE 
NO .. HAULS 52 MIN. SIZE 
~ CAT./HAUL - 0 MAX. SIZE :I I . FEBRUARY 960201 - 960226 
. ' NO. CGHT. 0 MENJ SIZE ~ 0.0 NO. MEAS. 0 S.E. SIZE I NO. HAULS 91 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
I 
b:::9 MARCH 960304 - 960322 NO. CGHT. 0 MEAN SIZE o.o NO. MEAS. 0 S.E. SIZE 
. I 
NO. HAULS 71 MIN. SIZE 
~ 
CAT./HAUL - 0 MAX. SIZE 
APRIL 960403 - 960418 
~ 
NO. CGHT. 0 MEAN SIZE 
0.0 NO. MEAS. 0 S.E. SIZE 
NO. HAULS 106 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
''l b9 t MAY 960500 - 960509 NO. CGHT. 9 MENJ SIZE 157.3 NO. MEAS. 9 S.E. SIZE 4.9 0.9 NO. HAULS 106 MIN. SIZE 138 0.0 [\ {\ CAT./HAUL - 0.1 MAX. SIZE 191 ~ I ''l JUfJE 960603 - 960610 on0\oo NO. CGHT. 31 MEAN SIZE 162.9 NO. MEAS. 31 S.E. SIZE 2.8 I I NO. HAULS 107 MIN. SIZE 138 1.5 0.0 0 (\ CAT./HAUL 0.3 MAX. SIZE 206 \ I I 
'.'J 
"~ 
JULY 960702 - 960724 
NO. CGHT. 174 MEAN SIZE - 168.4 
NO. MEAS. 66 S.E. SIZE J.2 
NO. HAULS 108 MIN. SIZE 52 ~.5 
0.0 OC:!. 
CAT./HAUL - 1.6 MAX. SIZE 191 
I I I 
''l AUGUST 960801 - 960814 OM NO. CGHT. 65 MEAN SIZE - 127.2 oh(\ NO. MEAS. 65 S.E. SIZE 4.5 NO. HAULS 108 MIN. SIZE 71 1.5 CAT./HAUL - 0.6 MAX. SIZE 207 0.0 Q I I 
"'j 
~000~ 
SEPTEMBER 960904 - 960920 
NO. CGHT. 544 MEAN SIZE 126 
NO. MEAS. 534 S.E. SIZE 0.9 
NO. HAULS 107 MIN. SIZE 69 8.0 
CAT./HAUL - 5.1 MAX. SIZE 212 
0.0 Q I . I 
"'l OCTOBER 961002 - 961016 -~~~~ NO. CGHT. 527 MEAN SIZE - 138.2 NO. MEAS. 527 S.E. SIZE 1.1 NO. HAULS 108 MIN. SIZE 58 15.0 CAT./HAUL MAX. SIZE 215 4.9 0.0 =-=r 
"'l 
'~ 
NOVEMBER 961104 - 961113 
NO. CGHT. 331 MEAN SIZE 125.4 
NO. MEAS. 298 S.E. SIZE 1.1 
NO. HAULS 107 MIN. SIZE 76 5.0 
CAT./HAUL 3.1 MAX. SIZE 184 
0.0 l 
DECEMBER 961202 - 961211 
NO. CGHT. 0 MEAN SIZE 
0.0 
NO. MEAS. 0 S.E. SIZE 
NO:HAULS 105 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
"'l 
"~-
JAN - DEC 960111 - 961211 
NO. CGHT. - 1681 MEAN SIZE 132.9 
NO. MEAS. - 1530 S.E. SIZE 0.7 
NO. HAULS 1176 MIN. SIZE 52 20.0 
CAT./HAUL 1.4 MAX. SIZE 215 
o.o I I 
0 50 100 150 200 250 
LENGTH (mm) 
249 
Figure 75. :imallmouth Flounder, 1 996 
::i ~ 
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JAN - DEC 960111 
NO. CGHT. 1525 
NO. MEAS. - 1525 
NO. HAULS - 11 76 






































































































Figure 76. Spot, 1996 
,:9 
JANUARY 960111 - 960118 
NO. CGHT. 0 MEAN SIZE 
o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 52 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
,1 FEBRUARY 960201 - 960226 
NO. CGHT. 0 MEAN SIZE 
~ o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 91 MIN. SIZE CAT./HAUL - 0 MAX. SIZE 
' ~ MARCH 960304 - 960322 NO.,CGHT. 0 MEAN SIZE ? NO. MEAS. 0 S.E. SIZE o.o NO. HAULS 71 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
~ APRIL 960403 - 960418 NO. CGHT. 0 MEAN SIZE o.o NO. MEAS. 0 S.E. SIZE NO. HAULS 106 MIN. SIZE ~ CAT./HAUL - 0 MAX. SIZE 
''l o~rs~ 
MAY 960500 - 960509 
NO, CGHT. 64 MEAN SIZE 180.8 
~ NO. MEAS. 64 S.E. SIZE 1.9 NO. HAULS 106 MIN. SIZE 138 1.5 CAT./HAUL 0.6 MAX. SIZE 219 CJ 0.0 . I 
~ ''l &, JUNE 960603 - 960610 dl~Ac NO. CGHT. - 1423 MEAN SIZE 100.1 NO. MEAS. 220 S.E. SIZE 5 ' NO. HAULS 107 MIN. SIZE 19 3.5 CAT./HAUL 13.3 MAX. SIZE 227 
! l o.o I . I 
'°'l JULY 960702 - 960724 
-~ 
NO. CGHT. 853 MEAN SIZE - 127.1 
NO. MEAS. 798 S.E. SIZE 1.2 
NO. HAULS 108 MIN. SIZE 60 15.0 
CAT./HAUL 
-
7.9 MAX. SIZE 230 
o.o ~ 
"'l AUGUST 960801 - 960814 
~-
NO. CGHT. 2708 MEAN SIZE 
-
135.5 
NO. MEAS. - 1629 S.E. SIZE 0.7 
NO. HAULS 108 MIN. SIZE 78 20.0 




SEPTEMBER 960904 - 960920 
NO. CGHT. - 1482 MEAN SIZE 146. 1 
NO. MEAS. - 1425 S.E. SIZE 0.7 
NO. HAULS 107 MIN. SIZE 64 20.0 
CAT./HAUL - 13.9 MAX. SIZE 271 
o.o "'Y'=-
"'l ~ OCTOBER 961002 - 961016 NO. CGHT. 2261 MEAN SIZE 152.6 NO. MEAS. 2011 S.E. SIZE 0.4 NO. HAULS 108 MIN. SIZE 100 30,0 CAT./HAUL 20.9 MAX. SIZE 246 o.o 
"' l Ar NOVEMBER 961104 - 961113 NO. CGHT. - 1332 MEAN SIZE - 129.7 NO. MEAS. 706 S.E. SIZE 0.6 NO. HAULS 107 MIN. SIZE 96 15.0 CAT./HAUL 12.4 MAX. SIZE 220 0.0 
'' l 
,&M 
DECEMBER 961202 - 961211 
NO. CGHT. 9 MEAN SIZE - 122.8 
NO. MEAS. 9 S.E. SIZE 6.7 
~ ~ NO. HAULS 105 MIN. SIZE 103 0.4 CAT./HAUL - 0.1 MAX. SIZE 164 o.o I I 
'"'l ~~ JAN - DEC 960111 - 961211 NO. CGHT. - 10132 MEAN SIZE 140.4 NO. MEAS. 6862 S.E. SIZE o.+ NO. HAULS - 1176 MIN. SIZE 19 70.0 CAT./HAUL 8.6 MAX. SIZE 271 o.o I = 1 I 




Figure 77. Spotted Hake, 1996 et: . 
I 
~ 
JANUARY 960111 - 960118 
I NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE ~ 0.0 NO. HAULS 52 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
FEBRUARY 960201 
- 960226 I 
NO. CGHT. 0 MEAN SIZE ~ NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 91 MIN. SIZE I CAT./HAUL 0 MAX. SIZE 
'°'l MARCH 960304 - 960322 (~ A NO. CGHT. - 1249 MEAN SIZE 85.7 I NO. MEAS. 554 S.E. SIZE 0.4 NO. HAULS 71 MIN. SIZE 60 CAT./HAUL 17.6 MAX. SIZE 125 ~ 15.0 0.0 ' 
"'l APRIL 960403 - 960418 . I ,A NO. CGHT. 3329 MEAN SIZE 88.9 NO. MEAS. 1621 S.E. SIZE 0.3 ~ NO. HAULS 106 MIN. SIZE 39 . I CAT./HAUL 31.4 MAX. SIZE 162 35.0 I 0.0 
"'1 
MAY 960500 
- 960509 ~ A NO. CGHT. 1651 MEAN SIZE 112.2 , NO. MEAS. 1196 S.E. SIZE 0.5 / NO. HAULS 106 MIN. SIZE 45 I CAT./HAUL 15.6 MAX. SIZE 187 25.0 0.0 I a ~ 
''l D~,~ JUNE 960603 - 960610 NO. CGHT. 109 MEAN SIZE 163.8 I NO. MEAS. 109 S.E. SIZE 2.5 I NO.'HAULS 107 MIN. SIZE 47 ('-:::: CAT./HAUL 1 MAX. SIZE 211 1.5 0.0 q [j [j p 
I 






NO. CGHT. 5 MEAN SIZE 214 
NO. MEAS. 5 S.E. SIZE 10.3 
~ ~ NO. HAULS 108 MIN. SIZE 180 CAT./HAUL - 0 MAX. SIZE 235 ~ 
0.4 
0.0 I 
0 'l ~ SEPTEMBER 960904 - 960920 NO. CGHT. 7 MEAN SIZE 231.7 NO. MEAS. 7 S.E. SIZE 7.8 ~ ~ ~ M NO. HAULS 107 MIN. SIZE 201 CAT./HAUL 0.1 MAX. SIZE 260 . 0.4 0.0 I I 
''l ! OCTOBER 961002 - 961016 ~ NO. CGHT. 4 MEAN SIZE 188.8 NO. MEAS. 4 S.E. SIZE 46 NO. HAULS 108 MIN. SIZE 58 0.5 n n n n CAT./HAUL 0 MAX. SIZE 273 0.0 I ~ 
"l &mJn& NOVEMBER 961104 - 961113 NO. CGHT. 36 MEAN SIZE 245.1 NO. MEAS. 36 S.E. SIZE 10.1 NO. HAULS 107 MIN. SIZE 65 ~ 0.7 0 00 0 0 CAT./HAUL 0.3 MAX. SIZE 326 0.0 
0 '1 ~ DECEMBER 961202 - 961211 NO. CGHT. 11 MEAN SIZE 196.1 t~ NO. MEAS. 11 S.E. SIZE 22.5 ~ ~~ ~ ~ 0 NO. HAULS 105 MIN. SIZE 80 0.4 CAT./HAUL - 0.1 MAX. SIZE 308 0.0 
'°''I ~ JAN - DEC 960111 - 961211 ~ NO. CGHT. 6402 MEAN SIZE 101.1 NO. MEAS. 3544 S.E. SIZE 0.5 NO. HAULS 1176 MIN. SIZE 39 50.0 CAT./HAUL - 5.4 MAX. SIZE 326 0.0 I I 






::i A ~D, ~ 
::i bn~o 
I 














JANUARY 960111 - 960118 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 52 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
FEBRUARY 960201 - 960226 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 91 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
MARCH 960304 - 960322 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO .. HAULS 71 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
APRIL 960403 - 960418 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 106 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
MAY 960500 - 960509 
NO. CGHT. 2 MEAN SIZE 
NO. MEAS. 2 S.E. SIZE 
NO. HAULS 106 Mlf,. SIZE 
CAT./HAUL - 0 MAX. SIZE 
JUNE 960603 - 960610 
NO. CGHT. 2 MEAN SIZE 
NO. MEAS. 2 S.E. SIZE 
NO.HAULS 107 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
JULY 960702 - 960724 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 
NO. HAULS 108 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
AUGUST 960801 - 960814 
NO. CGHT. 16 MEAN SIZE 
NO. MEAS. 16 S.E. SIZE 
NO. HAULS 108 MIN. SIZE 
CAT./HAUL 
-
0.1 MAX. SIZE 
SEPTEMBER 960904 - 960920 
NO. CGHT. 14 MEAN SIZE 
NO. MEAS. 14 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 
CAT./HAUL 
-
0.1 MAX. SIZE 
OCTOBER 961002 - 961016 
NO. CGHT. 21 MEAN SIZE 
NO. MEAS. 21 S.E. SIZE 
NO. HAULS 108 MIN. SIZE 
CAT./HAUL - 0.2 MAX. SIZE 
NOVEMBER 961104 - 961113 
NO. CGHT. 3 MEAN SIZE 
NO. MEAS. 3 S.E. SIZE 
NO. HAULS 107 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
DECEMBER 961202 - 961211 
NO. CGHT. 0 MEAN SIZE 
fW. MEAS. 0 S.E. SIZE 
NO. HAULS 105 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
JAN - DEC 960111 - 961211 
NO. CGHT. 58 MEAN SIZE 
NO. MEAS. 58 S.E. SIZE 
NO. HAULS - 1176 MIN. SIZE 





























Figure 79. Striped Anchovy, 1996 t 
C 
-JANUARY 960111 - 960118 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE ~ 0.0 NO. HAULS 52 MIN. SIZE CAT./HAUL - 0 MAX. SIZE ~ 
FEBRUARY 960201 - 960226 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 91 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
MARCH 960304 - 960322 ~ . NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 0.0 
NO. HAULS 71 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE ~ 
''l ~ APRIL 960403 - 960418 NO. CGHT. 1 MEAN SIZE 115 NO. MEAS. 1 S.E. SIZE '~ NO. HAULS 106 MIN. SIZE 115 CAT./HAUL - 0 MAX. SIZE 115 0.2 0.0 I 
MAY 960500 
- 960509 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.0 
NO. HAULS 106 MIN. SIZE 
CAT./HAUL - 0 MAX. SIZE 
~ ' 
''.J ~ JUNE 96060] - 960610 NO. CGHT. 1 MEAN SIZE 121 NO. MEAS. 1 S.E. SIZE NO.,HAULS 107 MIN. SIZE 121 CAT./HAUL 0 MAX. SIZE 121 0.-o.o I 
''1 
JULY 960702 - 960724 





NO. CGHT. 2757 MEAN SIZE 61.4 
NO. MEAS. 328 S.E. SIZE 0.8 
NO. HAULS 108 MIN, SIZE 36 
CAT./HAUL - 25.5 MAX. SIZE 116 
6.0 
0.0 I 
"'l ~ SEPTEMBER 960904 - 960920 NO. CGHT. - 1085 MEAN SIZE 80 NO. MEAS. 447 S.E. SIZE 0.8 NO. HAULS 107 MIN. SIZE 47 ~ CAT./HAUL - 10.1 MAX. SIZE 128 '' 8.0 0.0 
"'l 
~h OCTOBER 961002 - 961016 ~ NO. CGHT. 245 MEAN SIZE 54.3 NO. MEAS. 183 S.E. SIZE 2.1 NO. HAULS 108 MIN. SIZE 22 8.0 -=,~ CAT./HAUL 2.3 MAX. SIZE 128 o.o r c::, 
NOVEMBER 961104 
- 961113 ~ NO. CGHT. 0 MEAN SIZE NO. MEAS. 0 S.E. SIZE 0.0 NO. HAULS 107 MIN, SIZE CAT./HAUL - 0 MAX. SIZE 
DECEMBER 961202 
- 961211 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE 0.0 
NO. HAULS 105 MIN, SIZE 
CAT./HAUL 0 MAX, SIZE 
"'l JAN - DEC 960111 - 961211 ( 
-~ 
NO. CGHT. 4169 MEAN SIZE 68.2 
NO. MEAS. 1040 S.E. SIZE 0.7 
NO. HAULS 1176 MIN, SIZE 22 
15.0 
CAT./HAUL J,5 MAX. SIZE 128 
0.0 I 
0 25 50 75 100 125 150 
LENGTH {mm) 
254 
Figure 80. Striped Bass, 1996 
:::1 Ut. 
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Figure 81. Summer Flounder, 1996 e:: 
I 
~ ~ 
JANUARY 960111 - 960118 
NO. CGHT. 0 MEAN SIZE 
NO. MEAS. 0 S.E. SIZE ~ 0.0 NO. HAULS 52 MIN. SIZE CAT./HAUL - 0 MAX. SIZE _,, 
o, l ~ FEBRUARY 960201 - 960226 ~ NO. CGHT. 1 MEAN SIZE 19 NO. MEAS. 1 S.E. SIZE ~ NO. HAULS 91 MIN. SIZE 19 0.2 CAT./HAUL - 0 MAX. SIZE 19 0.0 I ~ o,l ! MARCH 960.304 - 960.322 . NO. CGHT. 1 MEAN SIZE .305 NO. MEAS. 1 S.E. SIZE NO. HAULS 71 MIN. SIZE .305 ~ CAT./HAUL - 0 MAX. SIZE .305 0.2 0.0 I I 
o,l 
m ~~ !~ ~~1~11 !i ! APRIL 96040.3 - 960418 NO. CGHT. 41 MEAN SIZE - .311.9 tt NO. MEAS. 41 S.E. SIZE 14.9 ~ ~ ~ NO. HAULS 106 MIN. SIZE 164 CAT./HAUL - 0.4 MAX. SIZE 546 0.4 o.o I 
"l H ~~~~!J~!!, MAY 960500 - 960509 ~ NO. CGHT. 6.3 MEAN SIZE 298.4 NO. MEAS. 6.3 S.E. SIZE 9 ~~ NO. HAULS 106 MIN. SIZE 114 0.7 ft ft CAT./HAUL - 0.6 MAX. SIZE 5.39 0.0 I I I ~ 
,ol JUNE 96060.3 - 960610 
~~\rn 
NO. CGHT. 75 MEAN SIZE 210.9 
1
non~~An n~ oo n 
NO. MEAS. 75 S.E. SIZE 12.7 
NO. HAULS 107 MIN. SIZE 81 {~ 
1.5 
CAT./HAUL - 0.7 MAX. SIZE 482 
0 o.o I I I I 
,ol &. JULY 960702 - 960724 NO. CGHT. 203 MEAN SIZE - 204.3 ~ NO. MEAS. 20.3 S.E. SIZE 5.1 NO. HAULS 108 MIN. SIZE 101 . 2.5 p notA¢1AJ., IA OnO r ' CAT./HAUL - 1.9 MAX. SIZE 532 0.0 i° I 
~ ,ol AUGUST 960801 - 960814 
,.!~.,A~ 
NO. CGHT. 193 MEAN SIZE 
- 240.8 
NO. MEAS. 193 S.E. SIZE 4.9 
NO. HAULS - 108 MIN. SIZE 157 
2.5 
8[J~~M,o CAT./HAUL - 1.8 MAX. SIZE 515 ~ 0.0 I, 0 p a I I 
,ol 
!J~. '.~ JM,oo M1 .. 
SEPTEMBER 960904 
- 960920 
NO. CGHT. 148 MEAN SIZE 258.2 
NO. MEAS. 148 S.E. SIZE 5.3 
f~ fJO. HAULS 107 MIN. SIZE 177 CAT./HAUL - 1.4 MAX. SIZE 595 '\. 
2.5 
a 0.0 I I 
,ol 
o A\~\" i,f1 m ~o~ OCTOBER 961002 - 961016 ~ NO. CGHT. 174 MEAN SIZE 272.2 NO. MEAS. 174 S.E. SIZE 4.2 NO. HAULS 108 MIN. SIZE 171 2.0 oA CAT./HAUL - 1.6 MAX. SIZE 588 0.0 I 0 I ~ ,ol NOVEMBER 961104 - 961113 
.. &!~e.4JNI~- •... 
NO. CGHT. 195 MEAN SIZE 292.5 
NO. MEAS. 195 S.E. SIZE 4.1 
NO. HAULS 107 MIN. SIZE 186 ~ 
2.5 
CAT./HAUL - 1.8 MAX. SIZE 517 





NO. CGHT. 16 MEAN SIZE 
- 241.3 ~ NO. MEAS. 16 S.E. SIZE 12.5 NO. HAULS - 105 MIN. SIZE 117 0.5 ~ ~ CAT./HAUL - 0.2 MAX. SIZE 339 o.o I I 
"0 l .~~ JAN - DEC 960111 - 961211 ~ NO. CGHT. - 1110 MEAN SIZE - 254.2 NO. MEAS. - 1110 S.E. SIZE 2.3 NO. HAULS - 1176 MIN. SIZE 19 5.5 CAT./HAUL - 0.9 MAX. SIZE 595 (~ 0.0 I ,, I I I 0 . 1 00 200 300 400 500 600 LENGTH (mm) 
256 (~ 
---·---"---
~/; ,,,,, Figure 82. 
Weakfish, 1996 
' 
JANUARY 960111 - 960118 
NO. CGHT. 0 MEAN SIZE 
0.0 NO. MEAS. 0 S.E. SIZE 
' 
NO. HAULS 52 MIN. SIZE 
CAT./HAUL 0 MAX. SIZE 
FEBRUARY 960201 - 960226 
NO.·CGHT. 0 MEAN SIZE 
~ 0.0 NO. MEAS. 0 S.E. SIZE NO. HAULS 91 MIN. SIZE CAT./HAUL - 0 MAX. SIZE 
' 
MARCH 960304 - 960322 
NO. CGHT. 0 MEMJ SIZE 
0.0 NO. MEAS. 0 S.E. SIZE 
NO. HAULS 71 Ml~L SIZE 
CAT./HAUL - 0 MAX. SIZE g APRIL 960403 - 960418 
NO. CGHT. 0 MEAN SIZE 
0.0 ~JO. MEAS. 0 S.E. SIZE 
!I NO. HAULS 106 MIN. SIZE CAT./HAUL 0 MAX. SIZE 
''l ~)I ,-fM-¥-· 
MAY 960500 - 960509 
NO. CGHT. 155 MEAN SIZE 230.1 
NO. MEAS. 155 S.E. SIZE 3.1 
NO. HAULS 106 MIN. SIZE 152 2.0 
CAT./HAUL 1.5 MAX. SIZE 357 
0.0 I Q 
~) 
I . I
''] i~\,,¢,,;,. -. ~ JUNE 960603 - 960610 NO. CGHT. 200 MEAN SIZE 213.8 NO. MEAS. 200 S.E. SIZE 2 NO. HAULS 107 MIN. SIZE 166 
~) 
3,5 
CAT./HAUL 1.9 MAX. SIZE 321 
0.0 
'· l 
"'] ,dCsr JULY 960702 - 960724 NO. CGHT. - 3106 MEAN SIZE - 105.9 ., NO. MEAS. 1904 S.E. SIZE 1.4 Aoo"f NO. HAULS 108 MIN. SIZE 17 20.0 CAT./HAUL 28.8 MAX. SIZE 308 0.0 I 
~ "'] AUGUST 960801 - 960814 
~. 
NO. CGHT. 2796 MEAN SIZE - 123.3 
NO. MEAS. 1893 S.E. SIZE 1.4 
IJO. HAULS 108 MIN. SIZE 9 20.0 
I~ 
CAT./HAUL 25.9 MAX. SIZE 317 
-! 
0,0 I I 
'"'1 
~' 
SEPTEMBER 960904 - 960920 
NO. CGHT. 6027 MEAN SIZE 85.5 
NO. MEAS. - 3579 S.E. SIZE 1 
.J 
NO. HAULS 107 MIN. SIZE 7 50.0 
CAT./HAUL - 56.3 MAX. SIZE 327 
0.0 'f"=9' 
'°'] ~ OCTOBER 961002 - 961016 -! NO. CGHT. 2644 MEAN SIZE - 119.7 NO. MEAS. - 2207 S.E. SIZE 1 NO. HAULS 108 MIN. SIZE 41 30.0 CAT./HAUL - 24.5 MAX. SIZE 414 0.0 lc-/'1v J) "'] NOVEMBER 961104 - 961113 
r~ 
NO. CGHT. 1042 MEAN SIZE - 143.2 
NO. MEAS. 891 S.E. SIZE 1.6 
NO. HAULS 107 MIN. SIZE 60 15.0 
CAT./HAUL - 9.7 MAX. SIZE 458 
~) 
0.0 r "f'~ 1 
~-
0 '1 ! ~ I DECEMBER 961202 - 961211 NO. CGHT. 10 MEAN SIZE 117.6 0 00~ NO. MEAS. 10 S.E. SIZE 15.1 
' 
~ NO. HAULS 105 MIN. SIZE 65 0.4 CAT./HAUL - 0.1 MAX. SIZE 217 0.0 I I I I I I I 
"''] 
~' 
JAN. - DEC 960111 - 961211 
~J 
NO. CGHT. - 15980 MEAN SIZE 111.9 
NO. MEAS. - 10839 S.E. SIZE 0.6 
NO. HAULS - 1176 MIN. SIZE 7 65.0 
CAT./HAUL - 13.6 MAX. SIZE 458 
0.0 I I 
0 50 100 150 200 250 300 350 400 
LENGTH (mm) 
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JAN - DEC 960111 
NO. CGHT. - 2778 
NO. MEAS. 1631 
NO. HAULS - 11 76 
























































































































~)) Figure 84. 
White Perch, 1996 
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Appendix A. l11e VIMS trawl survey data base hierarchy 1955-1996. As of December 1996. 
The VIMS trawl survey data base is stored as SAS@ datasets according to the 
major stanzas that appear below. Since 1990, the stanzas have been designated 
as five year periods. The crab data (total catch and length data) are stored 






















The tributary random stratified design (RSD) surveys. 
The Chesapeake Bay shallow water sampling (4-12 ft). 
1}1e Rappahannock River hypoxia sampling. 
Subsetted with a directmy for each specific gear or vessel 
callibration study. A full description is given in Attachment A 
of Geer and Austin, 1996a. 
The current year is subsetted by survey type and incorporated 
into the appropriate major stanza at year's end. 
Beginning in 1996, All data excluding special surveys (XP). 
Callibration or special surveys 
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~' ~ ~ 
~ 
~I! ~ ~ ~ ~ 
-. I 
(. , ; I 
i: 
'~
,-._, 1, •. 
! ' ,,
;, 
11 ~ ''' ' 
I 
~. ' 
~~~\\~~ \tt{:\\ \l t~ \t\t tt\t {t ~ti:t ir{r~~ 
FfLE: STA;;,,TA.96 - ~ - l~' ,__ . -*******;*******;*******;~~****·*;*******;;*'!'* - ·- ·--. .___ , l.L4 ~ I b OL- '--
1-24-96 \ (r)C::-,r-~ . * Station Data Record * Cruise# : _ 
. ,~IC _ * VIMS Trawl Survey * 
STATIOII DATA .l,~ -= ******************************************** StaDate : ~ / l/l / CJ.z.... ~ year l~I~ 
(Tow #) Depth (L6CAL TIM~) 
Station# River RiverHile Lat_beg Long_beg feet meters Tide Tow1 Tow2 Timc_beg Time_end 
I IID I Cf W 1--E-FI I sb Io 11 I· Oy ll 1lsl sl 4 I· lo II 124 ~J I Jg> ]-bJ /JJ~ lD l 1 l2.L1J [Q_J __ qJ3Jt) 
Stratun Corrpass Gear Lat_end Long_cnd Eng_rpm Secchi Tow Duration Tow Distance Remarks 








llet # feet meters 
11r1s11~161·91 IMo~I 
ParCodeTerrp TempDegC ParCodeDO 
1\ff::I 1..2.11 l·oB I l[F-f I 
I \Qvl 1711 I· o(e/ ~ ! 
D.O. ParCodeSal Salinity 
l lo l · le 4 I J lfR- I ~1 oj. 1 
I ltil· (p 111 \FR I 2/3 /.U? 
ParCodeTerrp AirTempC ParCode~ind ~indSpeed ~indDir Par~eather ~eather ParCodeSea SeaState 
I wls I lifl I· o 11 vJ/.s I l>.ffl [ID I on§ I OJ I VI) I W 
CRUISE DATA 5E 
Cruise# cruise Date Begin Time Begin Vessel 
I tl.L.-11 '6 I I Id 111 i.,; I I 1 I 9 I q I&> I I ltJ I e ~ I I ~ I 7l3 lo I 1Ah1 
6~u U61tdt< 
Data Base# Cruise Date End Time End 
li,_sl 91&; I I I ololl I I 1 I 9 I 9~ 11 ,~ lt1l~I I 1lillk-l vessel mime 




Lat_b: 31 Q<t O 2 
Lat_e:..')1 f 10 Long_b: 1.S. S8 4 8 Long_e: "15 58 8i 
Time: q !4"",--0<14--C} 
Tow 1: Z.. 
Tow 2: :z_ 
Jocpth: '-0,"\ -C, .4-
Comp.: l0.> 
Scope: 4. 01 - 2-7, 4- fV\ 
"----
C R E ~ 
Chief Sci.I ill&ITJA I I / I I I I I I 
Captain I bj@iaj.t) f§l$ j I I ! I I I 
Transcrib./ 4/rfNfi) / / / / / / / I / 
IMl&f(tf\36¥1 I I I I I I 
l'w I Rl ' t 1 t I I .\ I NI G bf b I Pl I 
I I I I I I I I I I I I I 
~ 
TOIi 1: DIRECTIOII UP OR DCMISTREAM 
1: UP 6: Slack 
2: DO~II 
TOIi 2: DIRECTION RELATIVE TO CURRENT 
1: ~ith 4: Oblique \lith 
2: Against 5: Oblique Against 
3: Perpendicular 6: Slack 
TIDE: TIDAL STAGE 
1: Early flood 5: Early ebb 
2: Max flood 6: Max ebb 
3: Late flood 7: Late ebb 
4: Slack before ebb 8: Slack before flood 
SEASTJ\TE 
0: Calm-glassy Om 
1: Calm-rippled 0-.1m 
2: Smooth-wavelets 0.1-0.Sm 
3: Slight 0.5·1.25m 
4: Moderate 1.25-2.Sm 
\IEATIIER: OBSERVED \IEATIIER 
0: Clear 5: Drizzle 
1: Partly cloudy 6: Rain 
2: Overcast 7: Snow, snow/rain 
3: Blowing snow 8: Showers 
4: Fog, dust, haze 9: Thunderstorms 
j 
Appendix C. Description of the VIMS Trawl Survey sampling strata. 
Appendix Cl: 
Appendix C2: 
The Strata Description with changes effective January 
1996. River strata were altered slightly to concur to the 
depth strata of the bay and are shown in Appendix D2. 
The "No. of Points" indicates the number of possible 
trawl sites within a strata. '*' indicates areas not 
presently sampled with a RSD. 
Strata conversions for the York and Rappahannock Rivers 
Random Stratified Pilot Surveys (1989-1995) to the 
survey as of January 1996. Segment represents a VIMS 
geographic classification based on approximately five 
mile increments. The present classification is based on 
regions which usually includes 2 segments or 




Appendix Cl - Chesapeake Bay Strata. ~ / 
Area Stratum Description No .of Percent %of Square ~ 
of Total Miles 
._, 
Points 
System Sampling (NM) ~ Bottom Bay 001 West. Shoal 4-12' 1740 9.38 7.52 112.33 
002 East. Shoal 12-30' 863 4.65 3.73 55.72 ~ 003 Central Plain 30-42' 910 4.91 3.93 58.75 -
004 Deep Channel 2:42' 386 2.08 1.67 24.92 
€:: SOI West. Shallow 4-12' 216 1.16 0.93 13.94 . 
S02 East. Shallow 4-12' 58 0.31 0.25 3.74 g:: 4173 22.50 18.04 269.41 -
Lower Bay 005 West. Shoal 4-12' 1027 5.54 4.44 66.30 ~ ~ 
006 East. Shoal 12-30' 398 2.15 1.72 25.69 
007 Central Plain 30-42' 1756 9.47 7.59 113.37 ~ 
-
I 
008 Deep Channel 2:42' 684 3.69 2.96 44.16 
sos West. Shallow 4-12' 215 1.16 0.93 13.88 ~ . 
S06 East. Shallow 4-12' 145 0.78 0.63 9.36 
4225 22.78 18.26 272.77 ~ 
Upper Bay 009 West. Shoal 4-12' 768 4.14 3.32 49.58 ~ 010 East. Shoal 12-30' 632 3.41 2.73 40.80 
011 Central Plain 30-42' 2197 11.84 9.50 141.84 ~ 012 Deep Channel 2:42' 844 4.55 3.65 54.49 
S09 West. Shallow 4-12' 209 1.13 0.90 13.49 ~ SlO East. Shallow 4-12' 216 1.16 0.93 13.94 
4866 26.23 21.03 314.15 ~ 
Top Bay* 013 West. Shoal 4-12' 404 2.18 1.75 26.08 
014 East. Shoal 12-30' 1533 8.26 6.63 98.97 ~ 
015 Central Plain 30-42' 1315 7.09 5.68 84.90 
016 Deep Channel >42' 1273 6.86 5.50· 82.18 ~ 
SB West. Shallow 4-12' 164 0.88 0.71 10.59 
S14 East. Shallow 4-12' 597 3.22 2.58 38.54 ~ ~ 5286 28.50 22.85 341.26 





~) Appendix Cl (continued) - James River Strata. 
~~) Area Stratum Description No .of Percent %of Square 
Points of Total Miles 
~) System Sampling (NM) 
Bottom James 070 Bottom JA 4-12' 423 17.43 1.83 27.31 
~} 071 Bottom JA 12-30' 292 12.03 1.26 18.85 
~:i 072 Bottom JA 30-42' 68 2.80 0.29 4.39 
073 Bot & Low JA 2... 42' 59 2.43 0.26 3.81 
~~) 842 34.69 3.64 54.36 
~/ Lower James 074 Lower JA 4-12' 486 20.02 2.10 31.38 
~-
075 Lower JA 12-30' 243 10.01 1.05 15.69 p,,: 076 Lower JA 30-42' 25 1.03 0.11 1.61 
~; 
754 31.07 3.26 48.68 
~ Upper James 077 Upper JA 4-12' 203 8.36 0.88 13.11 
~' 
078' Upper JA 12-30' 178 7.33 0.77 11.49 
079 Up & Top JA~ 30' 34 1.40 0.15 2.20 
~·· 
415 17.10 1.79 26.79 
". Top James 080 Top JA 4-12' 264 10.88 1.14 17.04 
081 Top JA 12-30' 152 6.26 0.66 9.81 
rJ 416 17.14 1.80 26.86 
~· 






Appendix Cl Continued - Rappahannock River Strata. ~ -
Area Stratum Description No .of Percent %of Square ~ " 
Points of Total Miles 
System Sampling (NM) ~ 
Bottom Rappahannock 050 Bottom RA 4-12' 98 7.08 0.42 6.33 
051 Bottom RA 12-30' 200 14.44 0.86 12.91 ~ " 
052 Bottom RA 30-42' 66 4.77 0.29 4.26 ~ 053 Bottom RA .2: 42' 84 6.06 0.36 5.42 
448 32.35 1.94 28.92 ~ 
Lower Rappahannock 054 Lower RA 4-12' 94 6.79 0.41 6.07 ~ ' . 
055' Lower RA 12-30' 167 12.06 0.72 10.78 ~ 056 Lower RA 30-42' 67 4.84 0.29 4.33 
057 Lower RA .2: 42' 56 4.04 0.24 3.62 ~ 
-
384 27.73 1.66 24.79 
~ 
Upper Rappahannock 058 Upper RA 4-12' 233 16.82 1.01 15.04 ~ 059 Upper RA 12-30' 101 7.29 0.44 6.52 
060 Up & Top RA > 30' 32 2.31 0.14 2.07 ~ 366 26.43 1.58 23.63 
~ 
Top Rappahannock 061 Top RA 4-12' 137 9.89 0.59 8.84 ~ 062 Top RA 12-30' 50 3.61 0.22 3.23 " 
187 13.50 0.81 12.07 (:: 








,;!i,) Appendix C 1 Continued - York River Strata. 
~) 
Area Stratum Description No .of Percent %of Square 
Points of Total Miles 
~) 
System Sampling (NM) 
Bottom York 030 Bottom YK 4-12' 94 12.18 0.41 6.07 
~) 
031 Bottom YK 12-30' 87 11.27 0.38 5.62 
032 Bottom YK 30-42' 66 8.55 0.29 4.26 
~/ 
033 Bot & Low YK 2:42 71 9.20 0.31 4.58 
I 318 41.19 1.37 20.53 
~) p,· 
~ Lower York 034 Lower YK 4-12' 111 14.38 0.48 7.17 , p/' 035 Lower YK 12-30' 114 14.77 0.49 7.36 
~! 036 Lower YK 30-42' 28 3.63 0.12 1.81 P' 253 32.77 1.09 16.33 I 
~) 
~) 
Upper York 037 Up & Top YK 4-12' 54 6.99 0.23 3.49 
038 Upper YK 12-30' 71 9.20 0.31 4.58 
~--' 
039 Up & Top YK2: 30' 29 3.76 0.13 1.87 
154 19.95 0.67 9.94 
~· 
Top York* 040 Top YK 12-30' 47 6.09 0.20 3.03 
~' 47 6.09 0.20 3.03 
~ TOTAL YorkR 772 3.34 49.83 TOTAL SITES 23,134 1493.52 
* Stratum 040 is not sampled with random stations due to its small area. TI1ere are 3 
non-random fixed stations used to represent this stratum. 
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Appendix C2 - York River Strata Conversions, 1989-1995 to present. ~ 
Stratum1 Segment, Depth Station New Region, Depth Station s:: ,-
No. Stratum No. g1: 
Bottom, 4-12ft 17 YKl, 4-12ft 1-2 030 1-2 
~ 18 YKl, 12-30ft 3-4 031 Bottom, 12-30ft 3-4 .,, 
19 YKl, > 30ft 5-6 032 Bottom, 30-42ft 5-6 
033 Bot. & Low, 2::, 42ft 7-8 
20 YK2, 4-12ft 7-8 030 Bottom, 4-12ft 1-2 
21 YK2, 12-30ft 9-10 031 Bottom, 12-30ft 3-4 
22 YK2, > 30ft 11-12 032 Bottom, 30-42ft 5-6 
033 Bottom, > 42ft 7-8 
23 YK3, 4-12ft 13-14 034 Lower, 4-12ft 9-10 
24 YK3, 12-30ft 15-16 035 Lower, 12-30ft 11-12 
25 YK3, 2::. 30ft 17-18 036 Lower, 30-42ft 13-14 
033 Lower, 2::. 42ft 7-8 
26 YK4, 4-12ft 19-20 034 Lower, 4-12ft 9-10 
27 YK4, 12-30ft 21-22 035 Lower, 12-30ft 11-12 
282 YK4, 2 30ft 23-24 036 Lower, 30-42ft 13-14 
033 Bot & Low, 2::, 42ft 7-8 
29 YK5, 4-12ft 25-26 037 Up & Top, 4-12ft 15-163 
30 YK5, > 12ft 27-28 038 Upper, 12-30ft 17-18 
039 Up & Top, 2::. 30ft 19-20 
31 YK6, 4-12ft 29-30 037 Up & Top, 4-12ft 15-163 
32 YK6, > 12ft 31-32 038 Upper, 12-30ft 17-18 
039 Up & Top, 2::. 30ft 19-20 
040 Top, 12-30ft Fixed 
I. Strata were changed from a two character variable to a three character vanable 
beginning in 1996. 
2. Stratum 28 was combined with 27 beginning June 1992. 



















Appendix C2 Continued - Rappahannock River Strata Conversions, 1995 to present. 
Stratum1 Segment, Depth Station New Region, Depth Station 
No. Stratum No. 
50 RAl-2, 4-12ft 1-2 050 Bottom, 4-12ft 1-2 
51 RAl-2, 12-30ft 3-4 051 Bottom, 12-30ft 3-4 
52 RAl-2, 2: 30ft 5-6 052 Bottom, 30-42ft 5-6 
053 Bottom, 2: 42 7-8 
53 RA3-4, 4-12ft . 7-8 054 Lower, 4-12ft 9-10 
54 RA3-4, 12-30ft 9-10 055 Lower, 12-30ft 11-12 
55 RA3-4, 2: 30ft 11-12 056 Lower, 30-42ft 13-14 
057 Lower, 2: 42ft 15-16 
56 RAS-6, 4-12ft 13-14 058 Upper, 4-12ft 17-18 
57 RA5-6, 12-30ft 15-16 059 Upper, 12-30ft 19-20 
58 RAS-6, 2: 30ft 17-18 060 Up. & Top, 2: 30 21-22 
59 RA7-8, 4-12ft 19-20 061 Top, 4-12ft 23-24 
60 RA7-8, 2: 12ft 21-22 062 Top, 12-30ft 25-26 
060 Up & Top, 2: 30ft 21-22 
1. Strata were changed from a two character variable to a three character variable 
beginning in 1996. 
269 
















Snecies Narres - Corrmon Name Order Snecies Names - Latin Name Order 
Corrnnon Name I Latin Name Latin Name I Common Name 
American eel Anguilla rostrata Alosa aestivalis blueback herring American shad Alosa sapidissima Alosa pseudoharengus alewife 
Atlantic croaker Micropogonias wululallis Alosa sapidissima American shad Atlantic cutlassfish Tric/1iunis leplunis Anc/1oa hepsetus striped anchovy Atlantic herring Clupea harengr.is A11c/10a mi/chilli bay anchovy 
Atlantic menhaden Brevoortia tyranmis Angr.1illa rostrata American eel 
Atlantic silverside Menidia menidia Astroscopus gr.11/a/us northern stargazer Atlantic spadefish Clzaetodiptenis Jaber Bairdiella ch,ysoura silver perch 
Atlantic stingray Dasya/is sabina Brevoo11ia tyranmis Atlantic menhaden Atlantic thread herring Opisthonema ogli1111111 Carcharhinus plwnbeus sandbar shark 
Spanish mackerel Scomberomonis maculatris Centroprislis slriata black seabass 
alewife Alosa pseiidolzarengus Clzaetodiptenis Jaber Atlantic spadefish banded killifish Funduhis diaphamis Chasmodes bosquiamis striped blenny bay anchovy Anchoa mitc/1illi Chilomyctenis schoepfi striped burrfish 
bighead searobin Prio1101!1S tribuhis Clupea harengr.is Atlantic herring 
blackdrurn Pogonizis cromis Conger oceaniczis conger eel 
black seabass Centropristis slriata Cynoscion nebulosiis spotted seatrout 
blackchcek tonguefish Symphunis plaghisa Cynoscion regalis weakfish 
blue catfish lctahmis Jurcallis Cyprimis carpio corrm10n carp 
blueback herring Alosa aeslivalis Dasya/is americana southern stingray 
bluefish Po111a/om11S saltatrix Dasyatis sabina Atlantic stingray 
bluegill Lepomis 111acroc/1inis Dasyatis sayi bluntnose stingray 
bluespotted cornetfish Fistularia tabacaria Dorosonza cepedianum gizzard shad 
bluntnose stingray Dasya/is sayi Dorosoma pelenense threadfin shad 
brown bullhead lctalunis nebulosiis Etheostoma olnistedi tessellated darter 
brown shrimp Penaeus az/eczis Etropzis crossollis fringed flounder 
butterfish Peprihis lriacantlnis Etropzis 111icrosto1111is smallmouth flounder 
chain pipefish Sy11g11athtis louisianae E11ci11osto1111is argenteiis spotfin mojarra 
channel catfish lctalunis punclatus Fistularia labacaria bluespotted cornetfish 
cleamose skate Raja eglan/eria Funduhis diaplzamis banded killifish 
comm:m carp Cypri1111s carpio Fimduhis lzeteroclitus mummichog 
conger eel Conger ocea11ic1is Funduhis nzajalis striped killifish 
cownose my R/1i11oplera bonasiis Gasterosleiis aculeatzis threespine stickleback 
dusky pipcfish Sy11g11atlnis jloridae Gobiesox stn1111os1is skilletfish 
eastern silvery minnow !Iybog11a1/11is regi11S Gobiosoma bosci naked goby 
feather blenny Hypsoble1111ilis lzenlzi Gobiosoma ginsburgi seaboard goby 
fourspot flounder Paralic/11/zys oblongr.is Gy1111111ra altavela spiny butterfly ray 
fringed flounder Etrop11S crossollis Hippocamp1is erecllis lined seahorse 
gi,Lard shad Dorosoma cepediam1111 Hybognatluis regilis eastern silvery minnow 
green goby Microgobius 1/zalassimis Hypsoblennius hentzi feather blenny 
gulf kingfish Menticirrhtis lilloralis lctalums catris white catfish 
haivestfish Pepri/1is alepidoltis lctalunis Jurcatris blue catfish 
hog choker Trinec/es 11zaczt!a1tis I cl al unis nebul osiis brown bullhead 
inshore lizardfish Synodus Joetens lctalunis punctallis channel catfish 
kingfish soccies Me11ticirrl11L~ snn. l..af!odon rlzomboides oinfish 
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Snecies Names - Common Name Order Snecies Names - Latin Name Order 
Common Name I Latin Name Latin Name I Common Name 
lined seahorse Hippocampus erectus Leiostomus xanthunis spot 
little skate Raja erinacea Lepisostezis ossezis longnose gar 
longnose gar Lepisostezis ossel/S Lepomis macrochinis bluegill 
lookdO\vn Selene vomer Memhras martinica rough silverside 
mummichog Fundulzis heteroclitzis Menidia menidia Atlantic silverside 
naked goby Gobiosoma bosci Menticirrlnis littoralis gulf kingfish 
northern pipefish Syngnat/nis fiisciis Menticirrhzis spp. kingfish species 
northern puffer Sphoeroides macit!atzis Merl11cci11S bilinearis silver hake 
northern searobin Prionotus carolimis Microgobizis thalassimis green goby 
northern stargazer Astroscopzis guttallis Micropogonias undulall/S Atlantic croaker 
oyster toadfish Opsamis tau Marone americana white perch 
pigfish Orthopristis ch,ysoptera Marone sa.xatilis striped bass 
pinfish Lagodon rhomhoides Mugil mrema white mullet 
red drum Sciaenops ocellallis Miistelzis canis smooth dogfish 
red hake Urophycis clniss Notropis hudsonilis spottail shiner 
rough silverside Memhras martinica Ophidion marginatum striped cusk-eel 
sandbar shark Carcharhinus plumhezis Opisthonema oglinwn Atlantic thread herring 
scup Stenototnus ch,ysops Opsamis tau oyster toadfish 
sea lamprey Petromyzon marimis Orthopristis ch,ysoptera pigfish 
seaboard goby Gobiosoma ginsburgi Paralichthys dentatiis summer flounder 
silver hake Merlucciiis bilinearis Paralichthys oblongiis fourspot flounder 
silver perch Bairdiella c/uysoura Penaeus azteciis brown shrimp 
skilletfish Gobiesox stmmosiis Penaeiis setifenis white shrimp 
smallmouth flounder Etropiis microstomzis Peprihis alepidotiis harvestfish 
smooth dogfish Mustehis canis Peprilus triacantlnis butterfish 
southern stingray Dasyatis americana Perea flavescens yellow perch 
spiny butterfly ray Gymnura altavela Petromyzon marimis sea lamprey 
spot Leios/01111/S xantlmnis Pogonizis cromis blackdrurn 
spotfin mojarra Eucinostomzis argentezis Pomatomus saltatrix bluefish 
spottail shiner Notropis hudsonizis Prionotus carolimis northern searobin 
spotted hake Urophycis regia Prionotiis evolans striped searobin 
spotted seatrout Cynoscion nebulosiis Prionollis tribuhis bighead searobin 
squid Loliginid sp. Psezufopleuronectes winter flounder 
amencamis 
striped anchovy Anc/10a hepsetzis Raja eglanteria cleamose skate 
striped bass Marone sa.xatilis Raja erinacea little skate 
striped blenny Chasmodes bosquiamis Raja ocellata winter skate 
striped burrfish C/1ilomyctem~ sc/10epfl Rhinoptera bonasiis cownose ray 
striped cusk-ecl Ophidion marginatum Sciaenops ocellatzis red drnrn 
striped killifish Fzmduhis majalis Scomberomonis macit!atus Spanish mackerel 
striped searobin Prionollis evolans Scophthalmzis aquosiis windowpane 
sumrocr flounder Paralichthys dentallis Selene vomer lookdown 
tautog Tautoga onitis Sphoeroides macit!atzis northern puffer 
tessellated darter Etheostoma olmstedi Stenotomzis clzrysops scup 
threadfin shad Dorosoma petenense Symplmnis plagizisa blackcheek tonguefish 
thrcesoinc stickleback Gasteros/ezis aC!llea/lis Svmmatluis lloridae duskv oinefish 
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Snccies Nmres - Common Name Order Snecies Names - Latin Name Order 
Common Name I Latin Name Latin Name l Common Name 
weakfish Cynoscio11 regalis Syngnathus fiiscus northern pipcfish 
white catfish lctalzmis cal!is Syngnathtis louisianae chain pipefish 
white mullet Mugil curema Synodiis foete11S inshore lizardfish 
white perch Marone americana Tautoga onitis tautog 
white shrimp Penaeiis setifenis Tricl1i11nis leptunis Atlantic cutlassfish 
windowpane Scophthalnnis aquoszis Trinectes maculatus hogchoker 
winter flounder Pseitdopleuronectes americanus Urophycis chuss red hake 
winter skate Raja ocellata Urophycis regia spotted hake 
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TI1e VIMS Trawl Survey Random Stratified Design of the Chesapeake 
Bay and its tributaries, based on depth and region. Presently the Top 
Bay, Mobjack Bay, Piankatank River, and Pocomoke Sound are not 
being sampled. 
Due to Loran distmiion and computer software control of the placement 
of points on this map, locations may vary slightly from actual sites. 
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